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© The new pyridopyrimidine derivative of the formula (A), wherein n denotes an integer of 0 to 3, Q stands for 
-(CH 2 ) m - ( m denotes an integer of 0 to 2), -O-. -S(0) p -( p denotes an integer of 0 to 2 ) or -N-, and R 1 to R 6 
stand for substituents. or its salt is described. Preparation of them and use to endothelin receptor antagonistic 
agent are exemplified. An endothelin receptor antagonist consisting of said compound is effective as therapeutic 
composition of acute renal insufficiency, myocardial infarction, hypertension, cerebral infarction, angina pectoris, 
arteriosclerosis, hepatopathy, pulmonary hypertension, bronchial asthma, organohypofunction occuring during 
operation or transplantation of organs. 
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R 2 OOC(CH 2 ) n ^ -Ay^ R * ( A ) 
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FIELD OF THE INVENTION 

This invention relates to novel compounds having condensed heterocyclic ring, which have excellent 
activities as medicines, i.e. endothelin receptor antagonistic activities, and are useful as vasodilators and 
5 therapeutic composition of such diseases as hypertension, acute renal insufficiency, myocardial infarction, 
angina pectoris and cerebral angiospasm, and a method of producing these compounds. 

DESCRIPTION OF THE PRIOR ART 

io tt has been suggested that, among adult diseases increasing in recent years, for example cerebral 

infarction, angina pectoris, myocardial infarction and renal insufficiency which are caused by ischemia are 
possibly concerned with endothelin. Endothelin is a peptide consisting of 21 amino acids produced from 
endothelial cells, and it is obtained as endotheltn-1 , endothelin-2 and endothelin-3. Hereinafter, in this 
specification, these endothelin groups are combinedly called "endothelin". It has been reported that 

;s endothelin has. among in vivo or synthetic substances which have so far been found, most potent and long- 
lasting vasoconstrictive action, pressor activity and action of enhancing heart muscle contraction activity. It 
is considered that the actions of these peptides are performed via endothelin receptor which is considered 
to exist on smooth muscle membrane of blood vessels etc. As endothelin receptors, have been known 
endothelin-A receptor and endothelin-B receptor (hereinafter collectively called "endothelin receptor"). 

20 Therefore, compounds showing affinity for endothelin receptor while showing endothelin receptor 

antagonistic activity have prophylactic and therapeutic effects against diseases caused by ischemia, for 
example, cerebral infarction, angina pectoris, myocardial infarction and renal insufficiency, thus develop- 
ment of these compounds being greatly expected. 

As endothelin receptor antagonistic substances, compounds derived from natural source have been 

25 obtained, as disclosed in several researchers, for example, Ishimaru et al. [JPA H4{1992)-1 34048]. Fujimoto 
et al. [Federation of European Biochemical Societies Letters. 305 p.41 (1992)], Oh-hata et al. [JPA H3- 
(199D-047163], Miyata et al. [JPA H4(1992)-046127] and Yano et al. [JPA H3(1991)-094692]. 

Further, reports were made by Henmi et al. [EP 457195-A2], Ishikawa et al. [EP 460679-A2 and EP 
436189-A], Hashimoto et al. [JPA H3(1 992)- 130299], Masaki et al. [JPA H3(l992)-024099], G. Hamon et al. 

30 [EP 487410-A2], W. L. Cody et al [J. Med. Chem.. (1992) 35. p. 3303] and Wakimasu et al. [W091 13089-A, 
EP499266-A1 ], that peptide compounds were obtained. 

However, when dosage forms of drugs, stability of compounds, durability of pharmacological actions 
and stability to metabolism are taken into consideration, synthetic endothelin receptor antagonists prepared 
by non-peptidizing these peptide compounds are strongly desired. Under the present circumstances, 

35 however, very few reports are found on non-peptide synthetic endothelin receptor antagonists, for example, 
a recent report by K.Bali et al. [EP510526-A1 ]. 

On the other hand, a 2.4(1H.3H)-dioxopyrido[2,3-d]pyrimidine-3-acetic acid derivative was reported by 
H.R.Haward et al. [W092/12979], which has relatively similar structure to the compound of present invention. 
The substituents of these compounds, however, are apparently different from those of the present invention. 

40 Furthermore, it is reported that the former compounds are useful in therapy as aldose reductase inhibitors 
for the control of certain chronic diabetic complications but have no actions as endothelin receptor 
antagonists. 

SUMMARY OF THE INVENTION 

45 

It is an object of the present invention to provide novel and useful compounds each having a 
condensed heterocyclic ring, especially novel compounds which can be used as non-peptide synthetic 
endothelin receptor antagonists, wherby the foregoing problems can be overcome. 

It is another object of the present invention to provide a novel compound having endothelin receptor 
so antagonistic properties which is stable as compound and has long-lasting pharmacological properties and 
metabolic stability. 

It is a further object of the present invention to provide a method of producing the compound and an 
endothelin receptor antagonistic composition. 

6b DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The present inventors have conducted diligent research works to attain the above objects, resulting in 
finding out that these objects can be achieved by novel pyridopyrimidine derivatives having endothetin 
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receptor antagonistic activities, and thus the present invention has been accomplished based on this 
finding. 

The present invention provides a pyrido[2,3-d]pyrimidine derivative of the formula (A) or a salt thereof; 



wherein Q is -(CH 2 ) m - (m denotes 0 or an integer of 1 to 2), -O-, -S(0)p- (p denotes 0 or an integer of 1 to 
2) or -NH-, and n denotes 0 or an integer of 1 to 3; R 1 and R 2 independently are hydrogen atom, an 
optionally substituted Ci-s alkyl group, an optionally substituted aryl group or an optionally substituted 
aralkyl group; R 3 is an optionally substituted cyclic hydrocarbon group or an optionally substituted 
heterocyclic group; R* is hydrogen atom, an optionally substituted Ci-& alkyl group, an optionally 
substituted aryl group or an optionally substituted aralkyl group, cyano group, -COOR 6 (R 6 is hydrogen 
atom, an optionally substituted Ci -s alkyl group, an optionally substituted cyclic hydrocarbon group or an 
optionally substituted aralkyl group) or -CONR 7 R 8 (R 7 and R 8 independently are hydrogen atom, an 
optionally substituted Ci -e alkyl group, an optionally substituted cyclic hydrocarbon group or an'optionally 
substituted aralkyl group); R 5 is hydrogen atom, an optionally substituted Ci- 6 alkyl group, an optionally 
substituted aryl group, an optionally substituted aralkyl group, -X 1 R 9 (X 1 is -O. -NR 10 -or -S-, R 9 and R 10 
independently are hydrogen atom, an optionally substituted Ci -s alkyl group, an optionally substituted aryl 
group or an optionally substituted aralkyl group). 

As especially preferable examples of the pyridopyrimidine derivative and its salt of this invention, 
mention is made of the derivative being represented by the following general formula (A') and a salt thereof; 



wherein n" denotes an integer of 1 to 3; R 11 is hydrogen atom, a Ci- 6 alkyl group, or a C7-15 aralkyl group 
optionally substituted by a Ci-& alkoxy group or Ci-s alkylthio group; R 21 is hydrogen atom or a Ci-e alkyl 
group; R 31 is a Cs-is aryl group optionally substituted by at least one group selected from the group 
consisting of a Ci- 6 alkyl group, a C3-7 cycloalkyl group, a Ci-e alkoxy group, a halogen atom, nitro 
group, cyano group and phenyl group, or a 5 to 13-membered aromatic heterocyclic group containing 1 to 
4 hetero atoms selected from nitrogen atom, 

oxygen atom and sulfur atom optionally substituted by at least one group selected from the group 
consisting of a Ci- 6 alkyl group, a Ci-e alkoxy group, oxo group and hydroxy! group; R 4 1 is -COOR 61 ( R 61 
is hydrogen atom; a Ci-& alkyl group optionally substituted by carboxyl group or a 5 to lO-membered 
heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur 
atom; C 3 - 7 cycloalkyl group; or Cs-is aralkyl group) or -CONR 71 R 81 ( R 7, and R 81 independently are 
hydrogen atom, Ci-t alkyl group, or Cs-n aryl group ); R 51 is hydrogen atom, a Ci-& alkyl group, or a 
Ct-u aryl group optionally substituted by a C1-3 alkylenedioxy group. 

The present invention is to provide a process for producing a pyrido[2,3-d] pyrimidine derivative 
represented by the formula (A) or a salt thereof, which comprises subjecting a compound represented by 
the formula (I); 



O QR 3 




(A) 
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R 2 OOC(CH 2 )n 



R' 



(I) 

NHo 



ia wherein n, R 1 and R' are of the same meaning as defined above] or a salt thereof to heating under reflux in 
a solvent together with a cyclic hydrocarbon or heterocyclic aldehyde represented by the formula R 3 Q-CHO 
(Q and R 3 are of the same meaning as defined above) and beta-ketoester, or together with a derivative 
obtained by subjecting the said aldehyde and ketoester to dehydrative condensation, to give a compound of 
the formula (B) ; 



R 2 OOC(CH 2 )n 



O QR" 

-R 4 

(B) 

H 



O CJ.K 



wherein n, Q. R 1 , R 2 , R 3 . R* and R 5 are of the same meaning as defined above, or a salt thereof, subjecting 
the compound (B) or a salt thereof to oxidation with an oxidizing agent to give a compound of the formula 
(A); 

« 2 00C(CH 2 )n. N l^ R4 

O^N-V^RS (A > 

I 

R* 



40 wherein n, Q, R\ R 2 , R 3 , R* and R 5 are of the same meaning as defined above, or a salt thereof. Further , 
in the case where R 2 is not a hydrogen atom, the said compound (A) or a salt thereof may be hydrolyzed to 
give a compound of the formula (Aa) 



45 HOOC(CH 2 ) n 



p OR 3 



50 R 1 

wherein n, R\ R 3 , R 4 , R 5 and Q are of the same meaning as defined above, or a salt thereof. 

Further, the present invention is to provide a process for producing a pyrido[2,3-d] pyrimidine derivative 
55 represented by the above-mentioned formula (A) or a salt thereof, which comprises subjecting a compound 
represented by the formula (I) 
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R 2 OOC(CH 2 )n \ 2 

^Tl WH (I) 
5 o N NH 2 

R' 

10 wherein n, R' and f¥ are of the same meaning as defined above, to heating together with a 3,3- 
bismethylthio derivative in dimethylformamide to give a compound of the formula (C) 

O SCH3 
R 2 OOC(CH 2 )n NN Al R 4 

R' 

wherein n, R 1 , R 2 , R* and R 5 are of the same meaning as defined above, or a salt thereof, allowing the 
compound (C) or a salt thereof to react with a nucleophilic reagent represented by the formula R 3 QH ( Q 
and R 3 are of the same meaning as defined above) to give a compound of the formula (A); 

O OR 3 

R 2 OOC(CH 2 )n ^AviyR 4 ' 

O^N^N"^ R 5 
1 

R' 

35 wherein n, Q, R 1 . R 2 , R 3 , R* and R 5 are of the same meaning as defined above, or a salt thereof. Further ,in 
the case where R 2 is not a hydrogen atom, the said compound (A) or a salt thereof may be hydrolyzed to 
give a compound of the formula (Aa); 
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30 



40 

HOOC(CH 2 ) n 



45 




( Aa) 



so wherein n, R\ R 3 , R\ R 5 and Q are of the same meaning as defined above, or a salt thereof. 

Further, the present invention is to provide a process for producing a pyrido[2,3-d] pyrimidine derivative 
represented by the above formula (A) or a salt thereof, which comprises subjecting a compound repre- 
sented by the formula (II); 

5b 
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O 



H 



O N 



NH; 



(II) 



io wherein R 1 is of the same meaning as defined above or a salt thereof to heating under reflux in a solvent 
together with a derivative represented by the formula QR 3 CHCR*COR 5 (Q,R 3 ,R* and R 5 are of the same 
meaning as defined above) obtained by subjecting a cyclic hydrocarbon 

or heterocyclic aldehyde represented by the formula R 3 Q-CHO (Q and R 3 are of the same meaning as 
defined above) and beta-ketoester to dehydrative condensation, to give a compound of the formula (B* ); 
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QR 3 



O N N 

l i 

R 1 H 

wherein Q, R\ R 3 , R* and R 5 are of the same meaning as defined above, or a salt thereof, subjecting the 
compound (B* ) or a salt thereof to oxidation with an oxidizing agent to give a compound of the formula (D); 



QR" 

- R 4 

(D) 

N 

R' 



O QR 
O^N N R5 



wherein Q, R 1 , R 3 , R* and R 5 are of the same meaning as defined above; then subjecting the compound (D) 
40 or a salt thereof to reacting with a halogenated alky Icarboxy late derivative represented by the formula X 2 - 
(CH 2 ) n COOR 2 . wherein X 2 is a halogen atom, 
n and R 2 are of the same meaning as defined above . 
in an appropriate solvent ,in the presence of 

a base to give a compound of the formula (A) and a salt thereof. Further.in the case where R 2 is not a 
45 hydrogen atom, the said compound (A) or a salt thereof may be hydrolyzed to give a compound of the 

formula (Aa) or a salt thereof. 

Further, the present invention is to provide a process for producing a pyrido[2.3-dJ pyrimidine derivative 

represented by the above-mentioned general formula (A) or a salt thereof wherein QR 3 is 2-(4-quinolonyl) 

group and R* is carboxyl group, which comprises heating a compound or its salt, the compound being 
so represented by the formula (E); 



56 
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R 2 OOC(CH 2 ) rv 



70 




COOH 



(E) 



whorom n. Q. R'. and R s arc of the same meaning as defined above, under reflux in a solvent together 
with thionyl chloride, to give a compound of the formula (Ab); 




( Ab ) 



30 wherein n. Q, R\ R 2 and R" 3 are of the same meaning as defined above, or a salt thereof. 

Further, in the case where R 2 is not a hydrogen atom, the said compound (Ab) or a salt thereof may be 
hydrolyzed to give a compound of the formula (Ac) or a salt thereof; 




(Ac ) 



wherein n, R'and R 5 are of the same meaning as defined above. 

Further, the present invention is to provide a process for producing a pyrido[2,3-d] pyrimidine derivative 
represented by the above-mentioned general formula (A) or a salt thereof, which comprises reacting a 
so compound or its salt, the compound being represented by the formula (F); 
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TO 



R 2 OOC(CH a )„xS T* 4 



° N N R 5 



H 



wherein n, Q. R 2 , R a , R 4 and R 5 are of the same meaning as defined above, with a halogenated alkyl, 
halogenated aryl or halogenated aralkyt compound represented by the formula R 1 X2, wherein X 2 is a 
halogen atom, and R 1 is of the same meaning as defined above , in an appropriate solvent ,in the presence 
of 

75 a base to give a compound of the formula (A) and a salt thereof. Further.in the case where R 2 is not a 
hydrogen atom, the said compound (A) or a salt thereof may be hydrolyzed to give a compound of the 
formula (Aa) or a salt thereof. 

Further, the present invention is to provide a process for producing a pyrido[2,3-d] pyrimtdine derivative 
represented by the above-mentioned formula (A) or a salt thereof, wherein R* is -COOR 6 ' (R 6 is an 

20 optionally substituted Ci - 6 alkyl group, an optionally substituted cyclic hydrocarbon group or an optionally 
substituted aralkyl group, which comprises reacting a compound or its salt, the compound being repre- 
sented by the formula (G); 

25 O OR 3 

R 2 OOC(CH 2 )n - n A^y<:OOH (Q) 

30 ' 

R' 



wherein n, Q, R\ R 2 , R 3 and R s are of the same meaning as defined above, with a halogenated alkyl, a 
35 halogenated aryl or halogenated aralkyl compound represented by the formula R 6 ' X 2 , wherein X 2 is 
halogen atom, and R 6 is of the same meaning as defined above, in appropriate solvent ,in the presence of 
a base to give a compound of the formula (A), wherein R* is -COOR 6 ' (R 6 ' is of the same meaning as 
defined above) and a salt thereof. Further.in the case where R 2 is not a hydrogen atom, the said compound 
(A) or a salt thereof may be hydrolyzed to give a compound of the formula (Aa) wherein R* is -COOR 8 ' (R 8 * 
40 is of the same meaning as defined above) or a salt thereof. 

Further, the present invention is to provide a process for producing a pyrido[2,3-d] pyrimidine derivative 
represented by the above-mentioned general formula (A) wherein QR 3 is 2-(4-quinolonyl) group and R* is 
-COOR 6 or -CONR 7 R 8 (R 6 , R 7 and R 8 are of the same meaning as defined above) or a salt thereof , which 
comprises reacting a compound or its salt, the compound being represented by the formula (Ad); 

45 



50 



R 2 00C(CH o ) 



55 




(Ad) 
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wherein n, R 2 and R 5 are of the same meaning as defined above, with thionyl chloride in an appropriate 
solvent, then reacting with a halogenated alky I, halogenated aryl or halogenated aralkyl compound 
represented by the formula WX?, wherein X 2 is a halogen atom, and R 1 is of the same meaning as defined 
above, in an appropriate solvent, in the presence of a base to give a compound of the formula (H) 

5 



R 2 OOC(CH 



75 




wherein n, R\ R 2 and R 5 are of the same meaning as defined above, or a salt thereof; and then subjecting 
the compound (H) or a salt thereof to reacting with a nucleophilic reagent, which is capable of incorporating 
20 thereinto a substituent represented by -OR 6 or -NR 7 R 8 (R 6 . R 7 and R 8 is of the same meaning as defined 
above), in an appropriate solvent to give a compound of the formula (A) wherein QR 3 is 2-(4-quinolonyl ) 
group and R* is -COOR 6 or -CONR 7 R 8 (R 6 . R 7 and R 8 are of the same meaning as defined above) and a 
salt thereof. 

Further, in the case where R 2 is not a hydrogen atom, the said compound (A) or a salt thereof may be 

25 hydrolyzed to give a compound of the formula (Ac) wherein QR 3 is 2-(4-quinolonyl) group and R* is 
-COOR 8 or -CONR 7 R 8 (R 6 . R 7 and R 8 is of the same meaning as defined above) or a salt thereof. 

And, the present invention is to provide an endothelin receptor antagonistic agent containing, as the 
effective component, a pyrido[2,3-d]pyrimidine derivative represented by the above-mentioned formula (A) 
or a pharmaceutical ly acceptable salt thereof. 

30 Furthr the present invention is to provide said endothelin receptor antagonistic composition as a 
therapeutic composition of acute renal insufficiency, myocardial infarction, hypertension, cerebral infarction, 
angina pectoris, arterial sclerosis, hepatopathy, pulmonary hypertension, bronchial asthma, organohypofunc- 
tion occuring during operation or transplantation of organs, especially a therapeutic composition of acute 
renal insufficiency and/or myocardial infarction. 

35 The compound represented by the formula (A) of this invention (hereinafter referred to as compound 
[A]) will be described in further detail. 

In the formula (A). Q means -(CH 2 ) m - (m means 0 or an integer of 1 to 2), -0-, -S(0)p- (p means 0 or 
an integer of 1 to 2) or -NH-. Preferably. Q is -<CH 2 ) m -, especially preferably m is 0 or 1. 

The symbol n means 0 or an integer of 1 to 3, preferably n is 1 or 2, especially preferably n is 1 . 

40 In the formula (A), R 1 and R 2 may be the same as or different from each other, and respectively are 
hydrogen atom, an optionally substituted Ci-& alkyl group, an optionally substituted aryl group or an 
optionally substituted aralkyl group. 

Examples of the C-& alkyl group include methyl group, ethyl group, propyl group, isopropyl group, 
butyl group, isobutyl group, sec-butyl group, tert-butyl group, pentyl group, isopentyl group, neopentyl 

45 group, tert-pentyl group. 1-ethylpropyl group, hexyl group, isohexyl group. 1 ,1-dimethylbutyl group. 2,2- 
dimethylbutyl group, 3,3-dimethylbutyl group and 2-ethylbutyl group. 

Among them, Ci-* alkyl groups as exemplified by methyl group, ethyl group, propyl group, isopropyl 
group, butyl group and isobutyl group, for example, are preferable. Methyl group is especially preferable. 
The Ci -s alkyl group may have 1 to 3 appropriate substituents, as exemplified by a 

so C3-7 cycloalkyl group, a 5 to 10-membered aromatic heterocyclic group containing 1 to 4 hetero atoms 
selected from nitrogen atom, oxygen atom and sulfur atom, a 5 to 10-membered non-aromatic heterocyclic 
group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur atom, amino 
group, a mono-(C*-6 alkyl)amino group, a di(Ci- 6 alkyl)amino group, amidino group, a C1-6 alkylcarbonyl 
group, a Cc-i* arylcarbonyl group, a C7-15 aralkylcarbonyl group, a Ci-e alkoxycarbonyl group, a C5-1* 

55 aryloxycarbonyl group, a aralkyloxycarbonyl group, carbamoyl group, a mono-(Ci -Oa'kylcarbamoyl 

group, a di-(Ci-t)alkylcarbamoyl group, sulfamoyl group, a mono-(Ci -&)alkylsulfamoyl group, a di-(C -e)- 
alkylsulfamoyl group, carboxyl group, hydroxyl group, a Ci -6 alkoxy group, a C 2 -s alkenyloxy group, a 
C2-7 cycloalkyioxy group, a C*-m aryloxy group, a C7-1S aralkyloxy group, mercapto group, a Ci -& 
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alkyithio group, a Cf-n arylthio group, a C7-15 aralkylthio group, sulfo group, cyano group, a2ido group, 
nitro group, mfoso group or a halogen atom. 

in the presen* invention, the aryl group means monocyclic or condensed polycyclic aromatic hydrocar- 
bon groups, as exemplified by C^-m aryt group such as phenyl group, naphthyl group, anthryl group, 

5 phenanihryl group and acenaphthylenyl group, especially preferable ones being phenyl group, 1 -naphthyl 
group and 2-naphthyl group. 

The aryl group may have one or more, preferably 1 to 3 appropriate substituents, as exemplified by a 
Ci-b alkyl group (e.g. methyl group, ethyl group and propyl group), C2-& alkenyl group (e.g. vinyl group, 
ally! group and 2-butenyi group), C2-& alkynyl group (e.g. propargyl group and 2-butynyl group), a 

10 cycloalkyl group (e.g. a Cj~/ cycloalkyl group such as cyclopropyl group, cyclobutyl group, cyclopentyl 
group and cyclohoxyt group), C^-i* aryl group (e.g. phenyl group and naphthyl group), aromatic 
heterocyclic group (eg. a 5 to 9- mem bored aromatic heterocyclic group containing 1 to 4 hetero atoms 
selected from nitrogen atom, oxygen atom and sulfur atom, as exemplified by furyl group, thienyl group, 
pyrrolyl group, tnia^olyl group, imidazolyl group, pyrazolyl group, pyridyl group, quinonyl group and 

is quinolonyl group ). non-aromatic heterocyclic group (e.g. a 5 to 9- membered non-aromatic heterocyclic 
group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur atom, as 
exemplified by oxiranyl group, azetidinyl group, oxetanyl group, thiethanyl group, pyrrolidinyl group, 
teterahydrofuryl group, thiolanyl group, piperidyl group, tetrahydropyranyt group, morphonyl group, thiomor- 
phonyl group and piperazinyl group), aralkyl group (e.g. a C7-15 aralkyl group such as benzyl group, 

20 phenylethyl group, l-naphtylmethyl, 1-naphthylethyt ), amino group, N-monosubstituted amino group (e.g. 
C1 -e monoalkylamino group such as methylamino group, ethytamino group and propylamino group), N,N- 
disubstituted amino group (e.g. N.N-disubstituted amino group substituted with a Ci- 6 alkyl group, as 
exemplified by dimethyl ami nog roup and diethylamino group), amidino group, acyl group (e.g. a C1 -a 
alkylcarbonyl group such as lormyl group, acetyl group, propionyl group and butyryl group; a Cc-i* 

25 arylcarbonyl group such as benzoyl group; a C7-15 aralkytcarbonyl group such as benzylcarbonyl group, 
phenylethylcarbonyl group .a Ci-r alkoxycarbonyl group such as methoxycarbonyt group and ethoxycar- 
bonyl group; a Cs-m aryloxycarbonyl group such as phenyloxycarbonyl group alpha-naphthylcarbonyl 
group and a C7-15 aralkyloxycarbonyl group such as benzyloxycarbonyl group, 1-naphthyloxycarbonyl 
group ), carbamoyl group. N-monosubstituted carbamoyl group (e.g. a Ci -e alkylcarbamoyl group such as 

30 methylcarbamoyl group, ethylcarbamoyl group and propylcarbamoyl group), N.N-disubstituted carbamoyl 
group (e.g. N.N-disubstituted carbamoyl group substituted with a Ci-& alkyl group, as exemplified by 
dimethylcarbamoyl group and diethyl carbamoyl group), sulfamoyl group, N-monosubstituted sulfamoyl 
group (e.g. N-alkylsulfamoyl group having a C1-6 alkyl group, as exemplified by methylsulfamoyl group, 
ethylsulfamoyl group and propylsulfamoyl group), N,N-di substituted sulfamoyl group (e.g. N,N-dialkyl 

35 substituted sulfamoyl group having a Ci- 6 alkyl group, as exemplified by dimethylsulfamoyl group and 
diethylsulfamoyl group), carboxyl group, hydroxyl group, a Ci -g alkxoy group (e.g. methoxy group, ethoxy 
group and propoxy group), a C2-6 alkenytoxy group (e.g. vinyloxy group and allyloxy group), cycloalkyloxy 
group (e.g. a Cs-; cycloalkyloxy group such as cyclopropyloxy group and cycloethyloxy group), aralkyloxy 
group (e.g. a C7-H aralkyloxy group such as benzyloxy group, 1 -naphthyloxy group), aryloxy group (e.g. 

40 Cs-M aryloxy group such as phenyloxy group and naphthyloxy group), mercapto group, a Ci-e alkyithio 
group (e.g. methylthio group, ethylthio group and propiothio group), aralkylthio group (e.g. a C7-15 
aralkylthio group such as benzylthio group. 1-naphthylthio group,), arylthio group (e.g. a Cs-i* arylthio 
group such as phenylthio group and naphthylthio group), sulfo group, cyano group, azido group, nitro 
group, nitroso group, halogen atom (e.g. fluorine atom, chlorine atom, bromine atom and iodine atom), a 

45 Ci -3 alkylenedioxy group (e.g. methylenedioxy group, ethylenedioxy group) among others. 

Said aralkyl group means an alkyl group having an aryl group as substituent (arylalkyl group), and said 
aryl group is preferably the same as the above-mentioned aryl group, and as a preferable alkyl group, a 
C1-6 alkyl groups is mentioned. A preferable aralkyl group includes, a C7-15 aralkyl group, for example, 
benzyl group, phenethyl group, 3-phenylpropyl group, (l-naphthyl)methyl group and (2-naphthyl)methyl 

50 group, especially preferable one being a phenyl-(Ci -3) alkyl group such as benzyl group and phenethyl 
group. 

The aryl group in the aralkyl group may have the same substituents as those which the the above- 
mentioned aryl group may have, and said substituent is preferably a Ci-& alkoxy group (e.g. methoxy 
group, ethoxy group or propoxy group), a Ci -6 alkyithio group (e.g. methylthio group, ethylthio group or 
55 propylthio group ), especially preferable ones being a Ci -3 alkoxy group such as methoxy group. 

Preferable examples of R 1 include hydrogen atom, a Ci-g alkyl group(e.g. methyl group, ethyl group), a 
C7-15 aralkyl group optionally substituted by a Ci- 6 alkoxy group or a C1-& alkyithio group( especially 
preferable one being a phenyl-(Ci -3) alkyl group optionally substituted by a C»-& alkoxy group or a Ci-c 
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alkylthio group). 

Preferable examples of R 2 include hydrogen atom, a Ci - s alkyl group (e.g. methyl group, ethyl group, 
propyl group or isopropyl group). 

In the formula (A), R 3 means an optionally substituted cyclic hydrocarbon group or an optionally 
substituted heterocyclic group, and said cyclic hydrocarbon group is exemplified by an aryl group or 
cycloalkyl group. Said aryl group means the same ones as described referring to R 1 and R 2 , which may 
have, like the aryl group of R 1 and R 2 , one or more, preferably 1 to 3. appropriate substituents. As said 
substituent, mention is made of the same ones as described referring to the aryl group of R 1 and R 2 . 
Especially preferable sustituent includes a Ci-t, alkyl group, a C3-/ cycloalkyl group, a Ci- fe alkoxy group, 
cyano group, nitro group, a halogen atom and phenyl group. 

Examples of said cycloalkyl group include a C3-10 cycloalkyl group or a C3-10 bicycloalkyl group, as 
exemplified by cyclopropyl group, cyclobutyl group, cyclopentyl group, cyclohoxyl group, cyclohoptyl 
group, cyclooctyl group, bicyclo[2,2,1]heptyl group, bicyclo[2,2,2]octyl group. bicyclo[3,2,1]octyl group, 
bicyclo[3.2,1]nonyl group, bicyclo[4,2,1 ]nonyl group and bicyclo[4,3,1]decyl group. Preferable example of 
said cycloalkyl group includes a C*- 7 cycloalkyl group(e.g. cyclobutyl group, cyclopentyl group, cyclohexyl 
group, cycloheptyl group). Said cycloalkyl group may have 1 to 3, appropriate substituents such as a Ci - 6 
alkyl group, a C2-6 alkenyl group, a C 2 -& alkynyl group, carboxyl group, hydroxy! group, nitro group or a 
halogen atom. 

Examples of said heterocyclic group include a 5 to 13-membered aromatic heterocyclic group having, 
as an atom constituting the ring , 1 to 4 hetero atoms selected from O, S and N, or a saturated or 
unsaturated non-aromatic heterocyclic group (aliphatic heterocyclic group). 

Preferable examples of said heterocyclic group include aromatic monocyclic heterocyclic groups>such 
as furyl group, thienyl group, pyrrolyl group, oxazolyl group, isoxazolyl group, thiazolyl group, isothiazolyl 
group, imidazolyl group, pyrazolyl group. 1 ,2.3-oxadiazolyl group. 1 ,2,4-oxadiazolyl group. 1 ,3.4-oxadiazolyl 
group, furazanyl group, 1 ,2.3-thiadiazolyl group, 1 ,2,4-thiadia2olyl group. 1 ,3,4-thiadiazolyl group, 1.2.3- 
triazolyl group. 1 ,2,4-triazolyl group, tetrazolyl group, pyridyl group, pyridazinyl group, pyrimidinyl group, 
pyrazinyl group and triazinyl group; and aromatic condensed heterocyclic groups such as benzofuranyl 
group, isobenzofuranyl group, benzo[b]thienyl group, indolyl group, isoindolyl group, HH-indazolyl group, 
benzoimidazolyl group, benzoxazolyl group, 1 ,2-benzoisoxazolyl group, benzothiazolyl group, 1,2-ben- 
zoisothtazolyl group, 1 H-benzotriazolyl group, quinolyi group, quinoline-N-oxide-2-yl-group, quinoline-N- 
oxide-3-yl group, isoquinolyl group, cinnolinyl group, quinazolinyl group, quinoxalinyl group, phthalazinyl 
group, naphthyridinyl group, purinyl group, pteridinyl group, carbazolyl group, alpha-carbolinyl group, beta- 
carbolinyl group, gamma-carboiinyl group, acrydinyl group, phenoxazinyl group, phenothiazinyl group, 
phenazinyl group, phenoxathiinyl group, thianthrenyl group, phenanthridinyl group, phenanthrolinyl group, 
indolizinyl group, pyrrolo[1.2-b]pyridazinyl group, pyrazolo[1 ,5-a]pyridyl group, imidazo[1 .2-a]pyridyl group, 
imidazo[1,5-a]pyridyl group, imidazo[1 ,2-b]pyridazinyl group, imidazo [1,2-a] pyrimidinyl group, 1,2.4- 
triazolo [4,3-a] pyridyl group and 1 ,2,4-triazolo [4,3-b] pyridazinyl group. An especially preferable example 
is pyridyl group, quinolyi group, quinoline-N-oxide-2-yl group, quinoline-N-oxide-3-yl group, benzofuranyl 
group, benzo[b]thienyl group or thienyl group. 

Preferable examples of said non-aromatic heterocyclic group include oxiranyl group, azetidinyl group, 
oxetany) group, thietanyl group, pyrrolidinyl group, tetrahydrofuryl group, thiolanyl group, piperidyl group, 
tetrahydropyranyl group, morpholinyl group, thiomorpholinyl group and piperazinyl group. 

And, said heterocyclic group may have one or more, preferably 1 to 3. appropriate substituents, which 
are the same ones as mentioned referring to the aryl group of R 1 and R 2 . Among them, a Ci -6 alkyl group 
is preferable. 

Preferable examples of R 3 include a Ct-n aryl group (e.g. phenyl group, naphthyl group ) optionally 
substituted by at least one selected from the group consisting of C1-& alkyl groups, C3-7 cycloalkyl groups, 
Ci -e alkoxy groups, halogen atoms, nitro group, cyano group and phenyl group; 

or a 5 to 13-membered aromatic heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen 
atom, oxygen atom and sulfur atom (e.g. pyridyl group, quinolyi group. quinoline-N-oxide-2-yl group. 
quinoline-N-oxide-3-yl group, benzofuranyl group 

benzo[b]thienyl group, thienyl group ) optionally substituted by at least one selected from the group 
consisting of Ci alkyl groups, Ci -e alkoxy groups, oxo group and hydroxy) group. Among them, phenyl 
group, naphthyl group, pyridyl group .quinolyi group, thienyl group, quinoline-N-oxide-2-yl group.quinoline- 
N-oxide-3-yl group, benzofuranyl group, methylbenzo[b]thienyl group and 4-quinolonyl group (e.g. 2-(4- 
quinolonyl group)) are especially preferable as R 3 . The 4-quinolonyl group is a quinolyi group substituted by 
oxo group at 4-position. 
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In the formula (A), R* is hydrogen atom, an optionally substituted Ci-& alky) group, an optionally 
substituted aryl group, an optionally substituted aralkyl group, cyano group, -COOR 6 (R 6 stands for 
hydrogen atom, an optionally substituted Ci-& alkyl group, an optionally substituted cyclic hydrocarbon 
group or aralkyl group) or -CONR 7 R 8 (R 7 , R 8 independently stand for hydrogen, an optionally substituted 
5 Ci -e alkyl group.an optionally substituted cyclic hydrocarbon group or aralkyt group). 

Said Ci-g alkyl group, aryl group and aralkyl group are the same ones as mentioned referring to R 1 
and R 2 , and said cyclic hydrocarbon group means the same ones mentioned referring to R 3 . Said Ci-& 
alkyl group, aryl group, aralkyl group and cyclic hydrocarbon group may have, like in the cases of R\ R 2 
and R 3 , one or more, preferably 1 to 3, appropriate substituents, which are the same ones as described 
io referring to R\ R ? and R^. 

Preferable examples of R 4 include -COOR 6 or -CONR 7 R 8 , wherein R 6 is preferablly a Ci-s alkyl group, 
a C3-7 cycloalkyl group or a C7-1S aralkyt group which can optionally be substituted by hydrogen atom, 
carboxyl group or a 5 to 10-mombered heterocyclic group containing 1 to 4 hetero atoms selected from 
nitrogen atom, oxygen atom and sulfur atom; and R 7 and R 8 are respectively hydrogen atom, a C1-6 alkyl 
;s group or a C 6 -n aryl group. Especially preferable examples of R 6 is a Ci -e alkyl group substituted by 
qumolyl group. 

Preferable examples of -CONR 7 R 8 include a carbamoyl group or a carbamoyl group substituted by a 
Ci — g alkyl group. 

In the formula (A). R s stands for hydrogen atom, an optionally substituted Ci-e alkyl group, an 
20 optionally substituted aryl group, an optionally substituted aralkyl group or -X'R 9 (X 1 stands for -O-. -NR 10 - 
or -S-; R 9 and R'° independently stand for hydrogen atom, an optionally substituted Ci-s alkyl group, an 
optionally substituted aryl group or an optionally substituted aralkyl group). The Ci -s alkyl group, aryl group 
and aralkyl group in R 5 . R 9 and R 10 are the same ones as mentioned referring to R 1 and R 2 , and said aryl 
group and aralkyl group may have, like in the cases of R\ R 2 and R 3 . one or more, preferably 1 to 3. 
25 appropriate substituents. As those substituents, mention is made of the same ones as described referring to 
R 1 and R 2 . 

Preferable examples of R s include hydrogen atom, an optionally substituted Ci-& alkyl group, an 
optionally substituted aryl group, especially preferable ones being hydrogen atom, a Ci -e alkyl group(e.g. 
methyl group, ethyl group, propyl group, isopropyl group and isobutyl group) or a Cs-m aryl group (e.g. 

30 phenyl group) optionally substituted by Ci -3 alkylenedioxy group . 

Preferable examples of the compound [A] of this invention include the compound wherein n denotes an 
integer of 1 to 3; R 1 is hydrogen atom, a C1-6 alkyl group, or a C7-15 aralkyl group optionally substituted 
by a Ci -6 alkoxy group or Ci-s alkylthio group; R 2 is hydrogen atom or a Ci -& alkyl group; OR 3 is a Cs-m 
aryl group optionally substituted by at least one selected from the group consisting of Ci -e alkyl groups, 

35 C3-7 cycloalkyl groups, Ci-s alkoxy groups, halogen atoms, nitro group, cyano group and phenyl group; or 
a 5 to 13-membered aromatic heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen 
atom, oxygen atom and sulfur atom optionally substituted by at least one selected from the group 
consisting of C1-6 alkyl groups, Ci-g alkoxy groups, oxo group and hydroxyl group; R* is -COOR 61 ( R 61 is 
hydrogen atom, a C1-6 alkyl group optionally substituted by carboxyl group or a 5 to 1 0-rnembered 

40 heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur 
atom; C3-7 cycloalkyl group; or 6-15 aralkyl group) or -CONR 7l R 81 ( R 71 and R 81 independently are 
hydrogen atom, Ci-s alkyl group, or Ct-i* aryl group ); R 5 is hydrogen atom, a Ci-s alkyl group, or a 
Ct-M aryl group optionally substituted by a C1-3 alkylenedioxy group. An especially preferable example is 
the one wherein the 5 to 1 3-membered aromatic heterocyclic group containing 1 to 4 hetero atoms selected 

45 from nitrogen atom, oxygen atom and sulfur atom of R 3 is selected from the group consisting of pyridyl 
group, quinolyl group, quinotine-N-oxide-2-yl group. quinoline-N-oxide-3-yl group, benzofuranyl group, 
benzo[b]thienyl group and thienyl group; and the 5 to 10-membered heterocyclic group containing 1 to 4 
hetero atoms selected from nitrogen atom, oxygen atom and sulfur atom of R 61 is quinotyl group. 

The specific examples of preferable compound of this invention, include 2,4(iH,3H)-dioxo-6-ethoxycar- 

50 bonyl-7-isopropyl-1-(2-methoxybenzyl)-5-(4-tolyl)pyrido[2,3-d] pyrimidine-3-acetic acid, 2,4(1 H,3H)-dioxo-6- 
ethoxycarbonyl -7-methyl-i -(2-methoxybenzyl)-5-(4-methoxyphenyl)pyrido [2.3-d]pyrimidine-3-acetic acid, 
ethyl[2,4(lH,3H)-dioxo-6-carboxy-7-isopropyl-1-<2-methoxybenzyl)-5-[2-(4-quinolonyt)] pyrido[2,3-d]- 
pyrimidine)-3-acetate, 2.4(1 H.3H)-dioxo-6-carboxy-7-isopropyl-l-(2-methoxybenzyl)-5-[2-(4-quinolonyl)] 
pyrido[2.3-d]pyrimidtne-3-acetic acid. 2.4( i H.3H)-dioxo-6-carboxy-7-isopropyl- 1 -(2-methy lthiobenzyl)-5-[2-(4- 

55 quinolonyl)]pyrido[2,3-d]pyrimidine-3-acetic acid and their salts. 

As sails of the compound [A] of this invention, pharmaceutical^ acceptable acid addition salts are 
mentioned as especially preferable ones. As such salts, use is made of, for example, those with an 
inorganic acid (e.g. hydrochloric acid, phosphoric acid, hydrobromic acid or sulfuric acid) or those with an 
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organic acid (e.g. acetic acid, formic acid, propionic acid, fumaric acid, maleic acid, succinic acid, tartaric 
acid, citric acid, malic acid, oxalic acid, benzoic acid, methanesulfonic acid or benzenesulfonic acid). And, in 
the case where the compound [A] of this invention has an acid group such as -COOK the compound [A] 
may form a salt with an inorganic base (e.g. an alkali metal or alkaline earth metal such as sodium, 
potassium, calcium or magnesium; or ammonia) or an organic base (e.g. triaikylamine having a Ci -s alkyl 
groups, such as triethylamine). 

As salts of the starting compounds for producing the compound [A] of this invention, use is made of, for 
example, salts with an inorganic acid (e.g. hydrochloric acid, phosphoric acid, hydrobromic acid or sulfuric 
acid) or salts with an organic acid (e.g. (acetic acid, formic acid, propionic acid, fumaric acid, maleic acid, 
succinic acid, tartaric acid, citric acid, malic acid, oxalic acid, benzoic acid, methanesulfonic acid or 
benzenesulfonic acid). And, in the case where the starting compound has an acid group such as -COOH, it 
may form a salt with an inorganic base (e.g. an alkali metal or alkaline earth metal such as sodium 
potassium, calcium or magnesium; or ammonia) or an organic base (e.g. triaikylamine having a Ci-s alkyl 
group, such as triethylamine). 

The compound [A] of this invention and salts thereof can be readily produced by per se known 
methods, and, as typical ones, the following seven methods are mentioned. 

(Production Method - 1] 

A urea derivative (i) represented by the formula R 1 NHC0NH 2 (R r stands for an optionally substituted 
Ci-s alkyl group, aryl group or aralkyl group), which is synthesized from a Ci-e alkylamine, arylamine or 
aralkytamine is heated in an appropriate solvent such as ethyl alcohol in the presence of a cyanoacetic acid 
derivative and a base, at the temperature of 80-120 *C. for 2-240 hours, preferablly 24-100 hours, to give a 
1-(Ci-6 alkyl)substituted. 1-aryl-substituted or 1 -aralkyl-substituted 6-aminopyrimidine-2.4(lH,3H)-dione de- 
rivative (ii). 

This compound is stirred, together with a halogenated acetic acid ester derivative or a halogenated 
propionic acid ester derivative, in the presence of a base in an appropriate solvent such as 
dimethylacetamide or dimethylformamide at the temperature of 40-70 * C. usually for 4-96 hours, preferabl- 
ly 12-24 hours, to give a 6-amino-2,4(1H,3H)-dioxopyrimidine-3-acetic acid ester derivative or a 6-amino-2,4- 
(lH,3H)-dioxopyrimidine-3-propionic acid ester derivative represented by the formula (I'). 

The derivative (I') thus obtained is, in accordance with the Hantzsch's synthetic method [A. Hantzsch, 
Ann. Chem. 215. 1 (1882)}, subjected to heating with arylaldehyde and beta-keto ester under reflux at the 
temperature of 80-100 "C % usually for 2-240 hours, preferablly 12-120 hours, in an appropriate solvent such 
as ethyl alcohol, or subjected beforehand to Knoevenagel condensation reaction [T. Yamamori, Y. 
Hiramatsu, K. Sakai and I. Adachi, Tetrahedron. 41, 913 (1985)] to synthesize a dehydrated condensed 
derivative with arylaldehyde and beta keto ester, then the dehydrated condensed derivative and the 
derivative (I') are heated under reflux at the temperature of 100-130*0. usually for 2-240 hours, preferablly 
12-120 hours.in an appropriate solvent such as toluene to give 5,8-dihydropyrido[2,3-d] pyrimidine-2,4-dione 
derivative (B1). This compound (B1) is subjected to oxidation with an appropriate oxidizing agent such as 
sodium nitrite in acetic acid to give the compound (Al) of this invention. Further, if necessary, the 
compound (A1 ) is subjected to an appropriate conditions, for example, alkali hydrolysis in an appropriate 
solvent such as methanol, ethanote. tetrahydroiuran or dioxane to give the compound (A2) of this invention. 
The alkyli hydrolysis reaction can be carried out by stirring the reaction mixture in the presence of an 
appropriate base catalyst(e.g. sodium hydroxide, litium hydroxide, potassium hydroxide and others), at room 
temperature or at the elevated temperature(e.g. 40-1 00 -C), usually for 2-48 hours, preferablly 2-24 hours. 

The reactions in the above-described production method are collectively shown by the following 
reaction scheme, in which each symbol is of the same meaning as defined above. 
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Production Method - 1 
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[Production Method - 2] 

40 In accordance with an analogous method to that reported by Y. Tominaga et ah [Chim. Pharm. Bull., 32, 
122 (1984)], 6-amino-2.4(1H.3H)-dioxopyrimidine-3-acetic-acid ester derivative (I*) is heated with a 3,3- 
bismethylthio derivative in dimethylformamide. at the temperature of 100-150 "C. usually for 1-12 hours, 
preferablly 2-6 hours, to give a pyrido[2,3-d] pyrimidine-2,4-dione derivative (C1). A nucleophiltc reagent 
represented by the formula R 3 QH (R 1 and Q are of the same meaning as defined above) is allowed to react 

45 with the compound (C1), at the temperature of 40-100 *C. usually for 2-120 hours, preferablly 2-24 hours, 
in an appropriate solvent (e.g. methanol, ethanol, tetrahydrofuran, dioxane or dimethylformamide). to give 
the compound (A1) of this invention. 

Further, it necessary, the compound (A1 ) is subjected to an appropriate conditions, tor example, alkali 
hydrolysis in an appropriate solvent such as methanol, ethanol, tetrahydrofuran or dioxane to give the 

so compound (A2) of this invention. The alkali hydrolysis reaction can be carried out by stirring the reaction 
mixture in the presence of an appropriate base catalyst(e.g. sodium hydroxide, litium hydroxide, potassium 
hydroxide and others), at room temperature or at the elevated temperature (e.g. 40-100 *C). usually for 2-48 
hours, preferablly 2-24 hours. 

The above reactions are collectively shown in the following reaction scheme, in which R 1 ' is an optionally 
5a substituted Ci-& alkyl group, aryl group or aralkyl group and each symbol except R 1 is of the same 
meaning as defined above. 
(0029) 
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Production Method-2 
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(Production Method - 3] 

A l-(C,-6 alkyl) substituted, 1-aryl-substituted or 1 -aralkyl-substituted 6-aminopyrimidine-2,4(1H,3H)- 
dione derivative (ii) is, in accordance with forementioned Hantzsch's synthetic method [A.Hantzsch, Ann. 
Chem. 215, 1 (1882)], subjected to heating with a dehydrated condensed derivative of an aldehyde 
derivative with a beta-keto ester derivative, at a temperature of 40-120 *C, usually for 0.5-4 hours, 
preferably 0.5-1 hour, in an appropriate solvent(e.g. dimethylacetamide, dimethylsulfoxide, dimethylfor- 
mamide) to give a compound (D1). 

The dehydrated condensed derivative is previously obtained by heating an aldehyde derivative 
(e.g. quinoline-2-carboxyaldehyde) with a beta keto ester (e.g. ethyl isobutylylacetate, 2-cyanoethyl 
isobutylylacetate) under reflux in an appropriate solvent(e.g. benzene, toluene) in the presence of an 
appropriate catalyst (e.g. pyrrolidine and acetic acid, piperidine and acetic acid) at a temperature of 100- 
120*C for usually 0.5-1 hour. 

This compound (D1) is subjected to oxidation with an appropriate oxidizing agent such as sodium nitrite 
in acetic acid, in an appropriate solvent such as acetic acid, tor usually 0.25-24 hours, preferably 1-12 
hours, to give the compound (D2). The compound (D2) thus obtained, is allowed to stir with a halogenated 
acetic acid-ester derivative or a halogenated propinic acid-ester derivative, in the presence of a base (e.g. 
sodiumu hydride, potassium carbonate), in an appropreate solvenlte.g. dimethylacetamide, dimethylfor- 
mamide), at room temperature or at an elevated temperature such as 40-120 *C, for usually 0.5-12 hours, 
preferably 0.5-2 hours to give the compound (A1), 3-position acetic acid ester or propionic acid ester 
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derivative, of this invention 

Further, if necessary, the compound (Ai) is subjected to alkali hydrolyzing in an appropriate solvent 
such as methanol, ethanol, tetrahydrofuran or dioxane to give the compound (A2) of this invention. The 
alkali hydrolysis reaction can be carried out by stirring the reaction mixture in the presence of an 
5 appropriate base catalyst(e.g. sodium hydroxide, litium hydroxide, potassium hydroxide and others), at room 
temperature or at an elevated temperature(e.g. 40-100 *C), usually for 2-12 hours. 

The reactions in the above-described production method are collectively shown by the following 
reaction scheme. 

in which each symbol is of the same meaning as defined above. 

10 

Production Method - 3 
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[Production Method - 4] 

Here is an example of changing the substituent in the compound of this invention. 
45 A 5-(2-quinolyl)-6-cyanoethoxycarbonyl derivative (E1) is subjected to stirring in an appropriate solvent- 
(e.g. methanol, ethanole, tetrahydrofuran or dioxane) in the presence of an appropriate weak base (e.g. 
aqueous solution of sodium carbonate or sodium hydrogen carbonate), at room temperature or at an 
elevated temperature(e.g. 4O-10O *C), usually for 2-12 hours, preferably 0.5-2 hours to give a 6-carboxyl 
derivative (E2). 

so The compound (E2) is dissolved in an appropriate solvent (e.g. methylene chloride, carbon tetrachlo- 
ride. 1 ,2-dichloroethane or toluene) and subjected to heating and reacting with much excess of thionyl 
chloride(e.g. 10 times of equivalent ) under reflux (e.g. 40-120 *C ) for usually 5-120 minutes, preferably 5- 
60 minutes. The reaction mixture was then concentrated to dryness while removing the excess of thionyl 
chloride. The residue is dissolved in an appropriate solvent(e.g. acetonitrile, tetrahydrofuran, dioxane or 

55 dimelhylacelamide). Being added an appropreate weak base (e.g. aqueous solution of sodium carbonate or 
sodium hydrogen carbonate), the solution is subjected to stirring at room temperature or at an elevated 
temperature(e.g. 40-1 00 *C). usually for 2-48 hours, preferably 2-24 hours togive 4-quinolonyl derivative 
(A3). 
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Further, if necessary, the compound (A3) is subjected to alkali hydrolyzing in an appropriate solvent 
such as methanol, ethanol, tetrahydrofuran or dioxane to give the compound (A4) of this invention! The 
alkali hydrolysis reaction can be carried out by stirring the reaction mixture in the presence of ah- 
appropriate base catalyst(e.g. sodium hydroxide, litium hydroxide, potassium hydroxide and others), at room 
temperature or at an elevated temperature (e.g. 40-1 00 "C), usually for 2-12 hours. 

The reactions in the above-described production method are collectively shown by the following 
reaction scheme, 

in which R 2 is an optionally substituted Ci-e alkyl group, aryl group or aralkyl group and each symbol 
except R 2 is of the same meaning as defined above. 

Production Method - 4 
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(Production Method - 5] 

45 

A.l-<2,4-dimethoxybenzile) derivative (F1) is subjected to oxidizing to give 1 -hydro derivative (F). The 
oxidization is carried out as follows. 

The compound (F1) is dissolved in an appropriate solvent (e.g. an aqueous solution of acetone or 
acetonitrile), to which an appropriate oxidizing agent such as cerium ammonium nitrate(CAN) is added, and 
so the mixture is allowed to stir at room temperature or at an elevated temperature (e.g. 40*60 * C), usually for 
0.5-2 hours, preferably 0.5-1 hour to give the compound (F). 

Another method of oxidization comprises stirring the compound (F1) in trifluoroacetic acid (TFA) at a 
temperature of 40-80 *C, usually for 1-12 hours, preferably 2-6 hours to give the compound (F). The 
compound (F) thus obtained is subjected to reacting by stirring with a halogenated lower alkyl derivative- 
si (e.g. methyl iodide) or a halogenated aralkyl derivative (e.g. substituted benzyl chloride derivative or 
substituted benzyl bromide derivative ) in an appropriate solvenl(e.g. dimethylacetamide, dimelhylfor- 
mamide, acetone or tetrahydrofuran) in the presence of an appropriate base (e.g. sodium hydride or 
pottasium carbonate), usually for 0.5-4 hours, preferably 0.5-2 hours to give the compound (A). 
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TO 



25 



Further, if necessary, the compound (A) is subjected to alkali hydrolyzing in an appropriate solvent such 
as methanol, ethanol, tetrahydrofuran or dioxane to give the compound (Aa) of this invention. The alkali 
hydrolysis reaction can be carried out by stirring the reaction mixture in the presence of an appropriate 
base catalyst(e.g. sodium hydroxide, litium hydroxide, potassium hydroxide and others), at room tempera- 
ture or at an elevated temperature(e.g. 40-100 *C). 

The reactions in the above-described production method are collectively shown by the following 
reaction scheme, in which each symbol is of the same meaning as defined above. 

Production Method - 5 



O QR 



3 



R*OOCCCH 2 )n .JttJ£%« CAN K' OOCCCHrin-^Ay .R« 
'« O N N**"" " S oce tone -H 2 0 0*~tf' N^ RS 

MeO OMe 

(FU ' F > 

O QR 3 . HOOC(CHi)rv 9. °, rS . 



O^N^N-^R 5 Me OH O^N^N^R 5 



K 2 C0 3 or NaH " « « ft| 

DMF R 1 



30 ( A ) 



(AO) 



35 



CAN : Cerlum(l7)ommonium nitrate 
TFA • Trif luoroacct ic ocid 



[Production Method - 6] 

40 

Here is an example of the process for producing the compound (A) of this invention wherein the 
substituent at 6-position is -COOR 8 ( R 6 is an optionally substituted Ci-s aJkyl group, an optionally 
substituted cyclic hydrocarbon group or an optionally substituted aralky (group). 

The compound (A9), whose substituent at 6-position is COOH, is subjected to stirring with a haloge- 
ns nated alkyl, a halogenated cyclic hydrocarbon or halogenated aralkyl derivative (e.g. ethyl bromide, isobutyl 
bromide or benzyl bromide) in an appropriate solvent(e.g. dimethylacetamide or dimethylformamide) in the 
presence of an appropriate weak base (e.g. potassium carbonate, tnethylamine or sodium hydrogen 
carbonate), usually for 2-48 hours, preferably 2-24 hours to give a compound (A10) of this invention whose 
substituent at 6-position is -COOR 6 ' . 
so Further, if necessary, the compound (A10) is subjected to alkali hydrolyzing in an appropriate solvent 
such as methanol, ethanol. tetrahydrofuran or dioxane, or acid hydrolyzing in an appropriate solvent such as 
methylene chloride to give the compound (A1 1) of this invention. 

The alkali hydrolysis reaction can be carried out by stirring the reaction mixture in the presence of an 
appropriate base catalyst(e.g. sodium hydroxide, litium hydroxide, potassium hydroxide and others), at room 
55 temperature or at an elevated temperature(e.g. 40-100 *C). usually for 2-48 hours, preferably 2-24 hours. 

The acid hydrolysis reaction can be carried out by stirring the reaction mixture with a catalytic amount 
or excessive amount of an appropriate acid such as trifluoroacetic acid, at room temperature or at an 
elevated temperaturefe.g. 40 -100 'C), usually for 2-48 hours, preferably 2-24 hours. 
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The reactions in the above-d escribed production method are collectively shown by the following 
reaction scneme. m which each symbol is of the same meaning as defined above. 

Production Mtjlhud - 6 



O 



R OOC (CH 2 ) ft - N A,A.COOH R 6 X 



, 2' O QR 3 

OR 3 c , 2 ROOClCH 2 U ui C00 R« 



R»' R 1 ' 
(A9) (AI0 > 



ZNNaOH HOOCtCH 4 V^ m 2JlVcOOR 6 ' 
M eOH-THF 7 11 1 

CH 2 Cfl 2 R * 

(All) 



[Production Method - 7] 

Here is an example of the process for producing the compound (A) of this invention wherein the 
substituent at 5-position is 2-<4-quinolonyi)group and at 6-position is -COOR 6 or -CONR 7 R 3 ( R 6 , R 7 and R 8 
are independently hydrogen atom, an optionally substituted Ci-6 alkyl group, an optionally substituted 
araikyl group). 

The compound (A12). whose substituent at 1-position is hydrogen atom, is subjected to stirring with 
excess of thionyl chlondefe.g. 5-20, preferably 5-10 times of equivalent) in an appropriate solvent (e.g. 
methylene chloride or toluene) at room temperature or at an elevated temperature (e.g. 40-60 "C), usually 
for 0.5-2 hours, preferably 0.5-1 hour. The reaction mixture is then concentrated to dryness under reduced 
pressure. The residue is dissolved in an appropriate solvent(e,g. methylene chloride). Filtered off the 
insoluble material(e.g. by filtration with sellaite). the filtrate is concentrated to dryness, and if necessary 
washed with an appropriate solvent (e.g. ethyl acetate), to give the compound (H1). 

The compound (HI) thus obtained is dissolved in an appropriate solvent(e.g. dimathylformamide, 
dimethylacetamide or acetonitrile). and than is subjected to stirring with usually 1-3, preferably 1-1.5 times 
of equivalent of an appropriate halogenated alkyl derivative or halogenated araikyl derivative (e.g. 2- 
methylthiobenzyl chloride or 2,3-dimethoxybenzyl chroride etc.) in the presence 

of usually 1-3, preferably 1.5-2 times of equivalent of an appropriate base (e.g. potassium hydrogen- 
cabonate. pottasium carbonate or sodium hydride ), at room temperature or at an elevated temperature (e.g. 
usually 40-100 'C. preferably 40-60 *C) usually for 2-48 hours, preferably 24-48 hours to give the 
compound (H2). 

After refining by appropriate method (e.g. silica gel columnchromatography ), if necessary the com- 
pound (H2) is dissolved in an appropriate solvent(e.g. acetonitrile or dimethylacetamide), and then is 
subjected to stirring with excess ( usually 5-30, preferably 5-10 times of equivalent) of a nucleophilic 
reagent (e.g. 2N aqueous solution of pottasium carbonate, aqueous ammonia or an amine compound ) at 
room temperature or at an elevated temperature (e.g. usually 40-120 *C, preferably 40-80 -C) usually for 1-6 
hours, preferably 1-2 hours to give the compound (A 13). 

The reactions in ihe above-described production method are colleclively shown by the following 
reaction scheme, in which R is -OR 6 or -NR 7 R 8 and each symbol except R is of the same meaning as 
defined above. 
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Production Method - 7 



5 



TO 




(AI2) (HI) 




mictftophlllc reagent 
<R:-0R 6 .-NR 7 R«) 



(A!3) 



In the above-described [Production Method - 1] and [Production Method - 2], the compound [A] wherein 
R 1 = H can be produced by, using a compound represented by R 1 NH2 (R 1 stands for a protective group 
40 of ammonia) instead of the starting compound R 1 NH2 (R r is of the same meaning as defined above), then 
removing the protecting group shown by R r adequately during or after the reaction. 

In the above-described [Production Method - 3], the compound [A] wherein R 1 = H can be produced 
by. using a compound (ii) having R' (R r stands for a protective group of ammonia) instead of R 1 (R 1 is of 
the same meaning as defined above), then removing the protecting group shown by R' adequately during 
45 or after the reaction. 

The compound R 1 Nhfe can be produced by a per se known method or an analogous method thereto, 
or is commercially available. 

For removing the protective group, a per se known method or a method analogous thereto can be 
employed, for example, by the use of an acid, a base, an oxidizing agent, a reducing agent, ultraviolet ray, 
so hydrazine, phenyl hydrazine, sodium N-methyldithiocarbamate. tetrabutylammonium. fluoride, palladium 
acetate, etc. 

The starting compounds, C- -e alkylamine, arylamine and aralkylamine can be produced by a par se 
known method or an analogous method thereto. 

The compound [A] thus obtained or a salt thereof can be isolated and purified in conventional manner, 
i>5 e.g. by recrystallization, distillation or chromatography. 

When the compound [A] is thus obtained as a free compound, it can be converted to a corresponding salt 
by a per se known method or an analogous method thereto, and, when the compound [A] is obtained as a 
salt, it can be converted to a free compound or any other salt by a per se conventional method or an 
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analogous method thereto. 

In the case where the compound [A] or a salt thereof is an optically active compound, it can be isolated 
into d-isomer and l-isomer by a conventional means for optical resolution. 

The compound [A] or its salt of this invention has excellent endothelin receptor antagonistic activity, 
therefore, il can be used as endothelin receptor antagonist for warm-blooded animals(e.g. rat, mouse, 
guinea pig, chicken, dog cat, sheep, pig, bovine, monkey, man and others). 

Moreover, because of its excellent endothelin receptor antagonistic activity, the compound [A] or its salt 
of this invention can be used as prophylactic and therapeutic composition against cerebral infarction, angina 
pectoris, myocardial infarction and renal insufficiency. 

The compound [A] or its salt of this invention is of a safty and low toxycity. 

When the compound [A] or its salt of this invention is used as endothelin receptor antagonist or as 
prophylactic and therapeutic agents against acuto renal insufficiency, myocardial infarction, hypertension, 
cerebral infarction, angina pectoris, arteriosclerosis, hepatopathy, pulmonary hypertension, bronchial asth- 
ma, organohypofunction occuring during' operation or transplantation of organs. 

They can be administered either orally or non-orally. Usually, they are administered orally in a form of a 
solid preparation such as tablets, capsules, granules or powder, or non-orally in a form of intravenous, 
subcutaneous or intramuscular injection, suppositories or sublingual tablets. Dosage amounts will vary with 
degrees of symptoms; ages of patients, sex, body weight, difference in sensitivity; administration time; 
interval, quality of medicinal preparations, preparation, kinds; kinds of effective components, among others, 
and they are not specifically limited. Usually, the dosage for adult per day ranges from about 0.1 to 500 mg, 
preferably from about 1 to 100 mg, more preferably from 5 to 50 mg, in one to 4 divided doses per day. 

The compounds of this invention can be administered orally or non-orally, formulated with pharmaceuti- 
cal^ acceptable carriers, as a solid preparation including tablets, capsules, granules and powder, or as a 
liquid preparation such as syrup or injections. 

The above-mentioned pharmaceutical ly acceptable carriers include conventional organic or inorganic 
carriers employed in the field of pharmaceutical preparations; namely, excipients, lubricants, binders and 
disintegrators in solid preparations; solvents, solubilizers, suspending agents, isotonizers, buffer agents and 
local anesthetics in liquid preparations. Upon necessity, additives such as preservatives, antioxidants, 
colorants, sweeteners or the like can also be employed. 

Preferable excipients are exemplified by lactose, sucrose, D-mannitol, starch, crystalline cellulose and 
light silicic acid anhydride. 

Preferable lubricants are exemplified by magnesium stearate. calcium stearate, talc and colloidal silica. 

Preferable binders are exemplified by crystalline cellulose, sucrose, D-mannitol, dextrin, hydroxypropyl 
cellulose, hydroxypropyl methyl cellulose and polyvinyl pyrrolidone. 

Preferable disintegrators are exemplified by starch, carboxymethyl cellulose, carboxymethyl cellulose 
calcium, closcarmellose sodium and carboxymethyl starch sodium. 

Preferable solvents are exemplified by distilled water for injection, alcohol, propylene glycol, macrogol. 
sesame oil and corn oil. 

Preferable solubilizers are exemplified by polyethylene glycol, propylene glycol. D-mannitol. benzyl 
benzoate. ethanol, trisaminomethane, cholesterol, triethanolamine. sodium carbonate and sodium citrate. 

Preferable examples of suspending agents include surfactants such as stearyl triethanolamine, sodium 
lauryl sulfate, laurylaminopropionic acid, lecithin, benzalkonium chloride, benzethonium chloride and glyc- 
erin monostearate ; hydrophilic polymers such as polyvinyl alcohol, polyvinyl pyrrolidone. carboxymethyl 
cellulose sodium, methyl cellulose, hydroxymethyl cellulose, hydroxyethyl cellulose and hydroxypropyl 
cellulose. 

Preferable isotonizers are exemplified by sodium chloride, glycerin and D-mannitol. 
Preferable buffer agents are exemplified by buffer solutions such as phosphates, acetates, carbonates 
and citrates. 

Preferable local anesthetics are exemplified by benzyl alcohol. 

Preferable preservatives are exemplified by parahydroxybenzoic esters, chlorobutanol, benzyl alcohol, 
phenethyl alcohol, dehydroacetic acid and sorbic acid. 

Preferable antioxidants are exemplified by sulfite and ascorbic acid. 

By the addition of a suspending composition, a solubilizer. a stabilizing composition, an isotonizer, a 
preservative or the like to the compound of this invention, intravenous, subcutaneous and intramuscular 
injections are prepared by conventional methods. Upon necessity, these injections can be made into 
lyophilized preparations. 
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[Examples] 

The loiijwmy examples are given for the purpose of illustration and not by any of limitation. 
5 [Reference Example 1] 

Production of 2-methoxybenzyl urea ( chemical formula 1 ) 

10 <^^-CH 2 NHC0NH 2 ( | ) 

OMe 



15 

To an aqueous solution (13 ml) containing 2-methoxybenzylamine (13.7 g, 0.1 mol.) was added 
dropwise dilute sulfuric acid (prepared from 2.8 ml of cone, sulfuric acid and 6.7 ml of refined water) at 
room temperature. After completion of the dropwise addition, an aqueous solution (70 ml) containing sodium 
cyanate (7.65 g. 0 12 mol ) was added to the reaction mixture at room temperature taking 15 minutes. The 
20 suspension obtained as reaction mixture was heated at 80 * C for one hour. The reaction mixture was 
cooled, then resulting crystalline precipitates were collected by filtration, followed by recrystallization from 
ethanol to give 17 g (yield 94%) of colorless prisms. 
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[Reference Example 2] 

Production of 6-amincM-(2-methoxybenzyl)pyrimidine-2,4 (1H, 3H)-dione ( chemical formula 2) 

o 



35 



JO 



A mixture of the compound (10.8 g, 60 mmol.) obtained in Reference Example 1, ethyl cyanoacetate 
40 (7.0 g, 62 mmol.) and sodium methoxide (28% methanol solution, 12.0 g, 62 mmol.) was heated for 72 
hours in ethanol (100 ml) under reflux. The reaction mixture was cooled, which was then concentrated to 
dryness. To the concentrate was added a saturated aqueous solution of ammonium chloride (50 ml). The 
mixture was stirred, than the pH thereof was adjusted to a range of 6 to 7 with 1N HCI. 
Resulting precipitates were collected by filtration and recrystallized from a mixture of ethanol and methanol 
45 (1:1) to give 10.0 g (yield 68%) of pale yellow prisms, m.p.278 to 279 m C. The elemental analysis values 
were as shown in Table 1 . 



Table 1 



50 



Elemental Analysis for CipHiaNsOa 




C(%) 


H(%) 


N(%) 


Calcd. 


58.29 


5.30 


16.99 


Found 


58.00 


5.36 


17.01 
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[Reference Example 3] 

The method described as Reference Example 1 and 2 was repeated, while employing various 
substituted amino compounds in place of 2-methoxybenzylamine. The compounds represented by chemical 
formula (3) thus obtained were collectively shown in the following Table 2. 



H 2 



(3) 



R' 



Table 2 



Ref.Ex.3 


1-substituent ( R 1 ) 


m.p. ( -C) 


Cpd.No. 






1 


2,4-dimethoxybenzyl 


powder (*) 


2 


3-methoxy benzyl 


290-294 


3 


3.4-methylenedioxybenzyl 


290-298 


4 


2-methoxyphenyl 


288-290 



O powder :non-cry stalli ne powder ( the same in the following table) 



[Reference Example 4] 

Production of ethyl [6-amino-2,4(1H,3H)-diO)(0-1-(2-methoxyben2yl)]pyrimidine-3-acetate ( chemical formula 
1)" 



EtOOC ^N"N 

X) 



(4) 



MeO 



A mixture of the compound (6.65 g. 27 mmol.) obtained in Reference Example 2, ethyl bromoacetate 
(15.0 g. 90 mmol.) and potassium carbonate (16.6 g. 120 mmol.) was stirred in dimethylformamide (500 ml) 
for 72 hours at 60 *C. The reaction mixture was, after cooling, concentrated to dryness, to which were 
added a saturated aqueous solution of ammonium chloride (30 ml) and ethyl acetate (50 ml), then the 
mixture was stirred. 

The organic layer was separated. The aqueous layer was subjected to extraction with ethyl acetate (50 ml). 
The extract was combined with the organic layer, which was then dried. The solvent was distilled off under 
reduced pressure. The residue was purified by means of a silica gel column chromatography to give 3.5 g 
(yield 39%) of a yellow amorphous product. 

The NMR spectrum of thus obtained yellow amorphous compound was as follows. 

'H-NMR (200MHz. CDCI 3 ) 5 ppm : 1.27(3H.t). 3.93(3H,s). 4.21(2H,q), 4.70(2H,s). 4.91(1H.s). 5.12(2H.s), 
5.31 (2H.s). 6.9l-7.03(2H.m), 7.27-7.40(1 H,m), 7.50-7.55(1 H,m). 
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[Reference Example 5] 

Production of ethyl [5,8-dihydro-2,4(1 H,3HHiioxo-6-ethoxycarbonyt-7-isopfopyl-1-(2-fnethoxybenzyl)-5-(4- 
tolyl) pyrido[2,3-d]pyrimidine ]-3-acetate ( chemical formula 5 ) 



to 




(5) 



The compound (0.5 g. 1.5 mmol.) obtained in Reference Example 4 was heated for 90 hours under 
reflux in ethanol (10 ml) together with p-tolualdehyde (0.54 g, 4.5 mmol.) and ethyl isobutyryl acetate (0.71 
20 g, 4.5 mmol.). The reaction mixture was cooled, then the solvent was distilled off under reduced pressure. 
The residue was purified by means of a silica gel column chromatography to give 0.2 g (yield 23%) of a 
yellow amorphous product. The NMR spectrum of thus obtained amorphous compound are as follows. 

1 H-NMR(200MHz, CDCI 3 ) 6 ppm : 0.80(3H.d), 1.06(3H.d). 1.25(3H,t). 1.26(3H.s), 2.25(3H.s). 3.58(1 H.m), 
3.96(3H.s). 4.12(2H,q). 4.22(2H.q). 4.62(1H.d). 4.72(1H.d). 5.07<1H.s). 5.22(1H.d), 5.32(1H.d). 6.40(1H,s). 
25 6.90-7.50(8H.m). 

[Reference Example 6] 

The method described as Reference Example 5 was repeated, while employing various aldehydes and 
30 ethyl isobutyryl acetates or ethyl acetoacetates. Compounds represented by chemical formula (6) thus 
obtained were collectively shown in the following Table 3. 



35 



40 



45 



50 
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[Tiible 3] 



10 



O QR 3 



(61 



15 


Ref. Ex. 6 
Cpd. No. 


5- 

subst i t . 


6- 

subs tit. 


7- 

subs tit. 


Yield 
(X) 


m. p. 
< l C ) 




1 


pheny 1 


i so- 

propoxy- 
carbony 1 


methy 1 


64 


powder 


20 


2 


4 -eye 1 o- 
hexy 1 - 
phenyl 


e thoxy- 
carbony 1 


i so- 
propyl 


32 


-do. - 


25 


3 


-do. - 


-do. - 


me thy 1 


28 


-do. - 




4 


4 -cyano- 
pheny I 


ethoxy- 
carbony 1 


-do. - 


42 


-do. - 



30 



35 



40 



45 



[Reference Example 7] 

Production of 5,8-dihydro-2,4-(1 H,3H)-dioxo-6-ethoxy carbonyl-7'isopropyl-1-(2-methoxybenzyl)-5-(4-tolyl ) 
pyrido[2,3-d]pyrimidine-3-acetic acid ( chemical [formula 7 ) 



HOOC^N 




cooer 



(7) 



M*0 



The compound (0.2 g, 0.35 mm'ol.) obtained in Reference Example 5 was dissolved in methanol (20 
ml). To the solution was added a 2N aqueous solution of sodium hydroxide (2 ml), and the mixture was 
so stirred for 18 hours at room temperature. The reaction mixture was concentrated under reduced pressure, 
whose pH was adjusted to pH ranging from 2 to 3 with 1N HCI, followed by subjecting to extraction with 
ethyl acetate to give 0.13 g (yield 68%) of a yellow oily product. 



5b 



[Reference Example 8] 

Using compounds referred to in Reference Example 6. the method described in Reference Example 7 
was repeated. The compounds represented by the chemical formula (8) thus obtained were collectively 
listed in the following Table 4. 
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O QR 3 



HOOC 

5 




Table 4 



is 



Ref.Ex.8 
Cpd.No. 


5-substit. 


6-substit. 


7-substit. 


Yield (%) 


m.p. ( -C) 


1 


phenyl 


isopropoxycarbonyl 


methyl 


59 


powder 


2 


4-cyclohexylphenyl 


ethoxycarbonyl 


isopropyl 


57 


-do.- 


3 


-do- 


-do - 


methyl 


89 


-do.- 


4 


4-cyanophenyl 


-do.- 


-do.- 


47 


-do.- 



25 [Reference Example 9J 

Production of 2,4-(1 H,3H)-dioxo-6-(2-cyanoethoxy carbonyl) -7-isopropyH-(2-methoxybenzyl)-5-(2-quinolyl) 
pyrido[2,3-d]pyrimidine ( chemical formula 9 ) 



30 



35 




The compound (3.9 g, 16 mmol.) obtained in Reference Example 2 was stirred in dimethylsufoxide (23 
ml) for 25 mimutes at 125* C together with the compound (6.1g, 19 mmol) obtained by dehydrative 
condensation of quinoline-2-carboxyaldehyde and 2-cyanoethyl isobutyryl acetate. The reaction mixture was 

45 cooled, then poured into ice water. Resulting brownish crystals were collected by filtration and dissolved in 
ethyl acetate. Washing the solution with water, pale gray powder 4.3g (yield 49%) was obtained. The 
compound thus obtained (4.3g, 7.8 mmol) was dissolved in acetic acid (50 ml), to which was added sodium 
nitrite (5.9g). The mixture was stirred tor 15 minutes at room temperature. The reaction mixture was poured 
into ice water, which was subjected to extraction with ethyl acetate. The organic layer was dried and then 

so the solvent was distilled off under reduced pressure. The residue was purified by means of a silica gel 
column chromatography to give 4.1 g (yield 47%) of a yellow amorphous product. 

The elemental analysis values were shown in Table 5. The NMR spectrum and IR spectrum of the 
compound are as follows. 

1 H-NMR(200MH2. CDCb ) 5 ppm : 1.14(6H,d). 2.l2(2H,t), 3.l5(lH,m), 3.89(3H,s). 3.94(2H.t), 5.61(2H,s), 
56 6.80-6.96(3H.m), 7.2l(1H,td). 7.53(1 H.d), 7.59(1 H.td). 7.72(1 H.td) 7.88(1 H.d). 8.04(1 H.d). 8.22(1 H.d). 8.77- 
(1H.S). 

IR(KBr): 3452. 3196. 3068, 2974, 2254. 1736, 1715. 1603. 1572, 1497 cm" 1 . 
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Table 5 



Elemental Analysis for C 3 i H27N5O5 • 1.0H 2 O 




C(%) 


H(%) 


N(%) 


Calcd. 
Found 


65.60 
65.59 


5.15 
5.05 


12.34 
12.11 



JO 

[Reference Example 10] 

Using another compounds, the method described in Reference Example 9 was repeated. The com- 
pounds represented by the chemical formula (10) thus obtained were collectively listed in the following 
rs Table 6. 



20 



25 



30 



35 



40 



45 



50 
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[Reference Example 11] 

Production of ethyl [2,4-(1 H,3H)-dioxo-5-fnethylthio-6-ethoxycarbonyl-7-isopropyl-1-(2-methoxy benzyl)- 
pyrido[2,3-d] pyrimidine)-3-acetate ( chemical formula 11) 



10 




15 

To a methanol solution <5 ml) containing ethylisobutylylacetate (0.48 g) was added a methanol solution 
of sodiumu methoxide (28%, 0.58g) under ice cooling. After stirring for 10 minutes under same condition, to 
the solution was added dropwise carbon disulfide . After completion of the dropwise addition, dimethyl 
sulfate (0.75 ml) was added to the reaction mixture. The reaction mixture was stirred at room temperature 

20 for 15 minutes. The reaction mixture was poured into water (30 ml), stirred for 5 minutes, which was then 
subjected to extraction with isopropyl ether to give a yellow oily product( 0.40 g). 

A mixture of the the oily product, the compound obtained in Reference Example 4 (0.50g. 1.5 mmol ) 
and potassium carbonate (0.31 g ) was stirred in dimethy [form amide (10 ml) for 5 hours at 150"C. 
The reaction mixture was. after cooling, 

25 concentrated to dryness, to which were added a saturated aqueous solution of ammonium chloride (20 ml) 
and ethyl acetate (20 mi), and then the mixture was stirred. 

The organic layer was separated. The aqueous layer was subjected to extraction with ethyl acetate (20 ml). 
The extract was combined with the organic layer, which was then dried. The solvent was distilled off under 
reduced pressure. The residue was purified by means of a silica gel column chromatography to give 0.06 g 
30 {yield 8%) of a yellow amorphous product. The NMR spectrum and MS spectrum of thus obtained yellow 
amorphous compound was as follows. 

'H-NMR (200MHz, CDCI 3 ) i ppm : 1.28(3H,t), 1.35(6H,d), 1.41(3H,t), 2.21 (3H,s), 3.86(3H,s), 4.20(2H,q), 
4.40(2H,q), 4.40-4.60(1 H,m), 4.84(2H,s), 5.59(2H,s), 6.7-7.0(3H,m), 7.15-7.3(1 H,m). 

MS, m/z : 530(MH) + 

35 

[Reference Example 12] 

Production of ethyl [ 1 . 3, 7 . 13- te t raoxo- 1 . 2 . 3 . 4 , 7 , 1 3 -hexahyd ro 
40 -6-i sop ropy 1 -pyr imido(4", 5" :6' .5* 1 pyr i do C 3' , 4 ' :4.3]pyrrolo 
[ 1 , 2-alguinol i ne ] -3-ace ta te ( chemical formula 12 ) 




(12) 



H 



The compound (1.10 g. 2.38 mmol.) obtained in Example 17 ( Compound No. 16 ) was dissolved in 
dichloromethane (100 ml). To the solution was added thionyl chloride (0.87 ml. 11.89 mmol). and the 
mixture was stirred for 2 hours at room temperature, 20 ml of toluene was added to the reaction mixture, 
and then concentrated under reduced pressure. 
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The residue was dissolved in dich I orom ethane, and then filtered with sellaite. The filtrate was concentrated, 
and the residue thus obtained was washed with ethyl acetate to give 0.30 g (yield 28%) of a yellow 
powdery product. 

The elemental analysis values were shown in Table 7. The NMR spectrum, IR spectrum and MS spectrum 
5 of the compound are as follows. 

'H-NMRtSOOMHz, DMSO-d 6 ) 5 ppm : 1.32-1. 41 (9H,rn), 4.28(2H,q), 4.37<1H.m), 4.82(2H,s). 7.47(1H,t), 
7.78(1 H,t), 8.30(1 H,d), 8.64(1 H,s), 8 78(1 H,s). 9.19(1H,d) 

IR(KBr): 1738, 1682. 1642. 1576. 1477, 1396 cm ~\ 

FAB-MS, m/z : 461.1(MH) + 

to 

Table 7 



Elemental Analysis for C24H 2 oN4 06:0.3H 2 0:0.2C*H a 02 




C<%) 


H(%) 


N(%) 


Calcd. 


61.62 


4.62 


11.58 


Found 


61.41 


4.32 


11.40 



[Reference Example 13] 

Production of ethyl [ 1 , 3, 7 . 13-t'et raoxo- 1 . 2, 3, 4, 7 . 13-hexahydro 
-6- i sop ropy I -4- ( 2 -me thy 1 th lobenzy 1 ) pyr i m i do( 4" , 5" : 6' , 5* ] 
pyrido[3 t , 4* : 4 , 3 ]pyr ro 1 o [ 1 . 2 -a 1 qu i no 1 i ne 3 -3- ace t a te 
( chemical formula 13) 



35 




(13) 



A dimethylformamide(5 ml) solution containing the compound (0.20 g, 0.43 mmol.) obtained in 
Reference Example 12. 2-methylthio benzylchloride(0.74g, 4.30 mmol) and pottasium hydrogencarbonate- 
(0.07g. 0.64 mmol) was stirred for 2 days at room temperature. To the reaction mixture was added 
saturated aqueous solution of ammonium chloride, which was subjected to distribution to dichtoromethane 
and saturated aqueous solution of sodium chloride. The organic layer was dried with MgSO* and then the 
solvent was distilled off under reduced pressure. 

The residue was purified by means of a silica gel column chromatography to give 0.21 g (yield 80%) of a 
yellow powdery product. 

The elemental analysis values were shown in Table 8. The NMR spectrum, IR spectrum and MS spectrum 
of the compound are as follows. 

1 H-NMR(200MHz, CDCI 3 )5 ppm : 1.14(6H,d). 1.34(3H.t). 2.57(3H.s), 4.23-4.34(3H,m), 4.93(2H.s). 5.76- 
(2H.s) ( 6.83(1 H,d). 7.03(1 H.t), 7.22-7.35(2H.m), 7.47(1 H.t). 7.77(1 H,t), 8.32(1 H.d), 8.84(1 H,s), 9.18(1 H,d). 

IR(KBr): 1725. 1680. 1640. 1578. 1475 cm "\ 

FAB-MS, m/z : 597.1 (MH) + 
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Table 8 



Elemental Analysis for CazHhsN+OgS • 0.8H 2 O 




C(%) 


H(%) 


N(%) 


Calcd. 


62.89 


4.88 


9.16 


Found 


63.14 


4.67 


8.88 



[Reference Example 14] 

Using compounds referred to in Reference Example 12, the method described in Reference Example 
13 was repeated. The compounds represented by the chemical formula (14), thus obtained, were 
collectively listed in the following Table 9. 



so 




(I4) 



Table 9 



Ref.Ex.14 
Cpd.No. 


1-substit. ( R 1 ) 


7-substit. ( R 5 ) 


Yield (%) 


m.p. CO 


1 


2,3-dimethoxybenzyl 


isopropyl 


71 


258-259 


2 


2,3,4-trimethoxybenzyl 


-do.- 


72 


209-210 



[Example 1 J 

Production of ethyl [2,4(1 H.3H)-dioxo-6-ethoxycarbonyl-7-methyl-1- (2-methoxybenzyl)-5-(4-methoxyphenyl)- 
pyrido[2.3-d] pyrimidine ]-3-acetate (chemical formula 15) 



45 



50 




(15) 



The compound (2.1 g, 6.3 mmol.) obtained in Reference Example 4 was heated for 130 hours under 
reflux in ethanol (40 ml) together with p-anisaldehyde (0.81 g, 6.0 mmol.) and ethyl acetoacetate (0.79 g. 6.1 
mmol.). The reaction mixture was cooled, then the solvent was distilled off under reduced pressure. The 
residue was purified by means of a silica gel column chromatography to give 2.6 g (yield 70%) of a yellow 
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amorphous product. The amorphous compound (2.3 g, 4.1 mmol.) was dissolved in acetic acid (50 ml), to 
which was added sodium nitrite (2.0 g). The mixture was stirred for one hour at room temperature. The 
reaction mixture was poured into ice-water, which was subjected to extraction with ethyl acetate (100 ml 
each, twice). The organic layer was dried, and then the solvent was distilled off under reduced pressure. 
5 The residue was purified by means of a silica gel column chromatography to give 1 .8 g (yield 77%) of a 
yellow oily product. 

The NMR spectrum of this product was as follows. 

1 H-NMR(200MHz, CDCl 3 ) 6 ppm: 0.97(3H.t). 1.22(3H.t), 2.51 (3H,s), 3.84(3H t s), 3.90(3H,s). 3.98(2H.q), 
4.1 5(2H,q), 4.71 (2H,s), 5.65(2H,s), 6.75-7.61 (8H,m). 

10 

[ Example 2 ] 

Using suitable aldehyde instead of p-anisaldehyde and ethyl isobutyryl acetate or ethyl acetoacetate, 
the method described in Example 1 was repeated to give corresponding compounds of chemical formula 
/5 16, which were listed in Table 10. 



30 



35 



40 



45 



50 



20 




(16) 
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47 
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45 


29 
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phenyl 


27 


-do. - 
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58 


-do. - 




31 
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37 


-do. - 


50 


32 
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52 
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55 
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[Example 3 ) 

Produc tion ot i-Ou tyt [2.4(1 H,3 H)-dioxo^(2-cyanoethoxycarbonyl)-7-isopropy 1-1 -(2-methoxybenzyl)-5-(2- 
quinotyOpy t _i u<j{ 2 . 3-U )pyrimidine]-3-acetat8 (chemical formula 17) 



-f-OOC^N 




(1 7) 



The compound (1.0 g. 1.9 mmol.) obtained in Reference Example 9 was stirred for 40 minutes at room 
temperature in dimethylformamide (5 ml) together with tert-butyl bromoacetate (0.88 ml, 5.6 mmol) and 
20 potassium carbonate(0 76g. 5 6 mmol). The reaction mixture was adjusted to pH ranging from 1 to 2 with 
1N HCl, which was suhjftr.tfwl to distribution to ethyl acetate and water. 

The organic layer was dried, then the solvent was distilled off under reduced pressure. The residue was 
purified by means of a silica gel column chromatography to give 0.51 g (yield 41%) of a yellow amorphous 
product. 

25 The elemental analysis values of the compound thus obtained were shown in Table 11. The NMR spectrum 
and IR spectrum of the compound are as follows. 

Table 1 1 



30 



35 



Elemental Analysis for C37H37N5O7 




C(%) 


H(%) 


N(%) 


Calcd. 


66.96 


5.62 


10.55 


Found 


66.77 


5.74 


10.51 



40 



50 



'H-NMR(200MH2, CDCb) 5 ppm : 1.15(6H. d), 1.40{9H,s), 2.14<2H,t). 3.15(1H,m), 3,90(2H,s), 3.94(2H,t), 
4,59(2H,s>. 5.69<2H.s). 7.22(1 H.td), 7.54(1 H.d). 7.60(1 H.td) 7.73(1 H.td), 7.88(1 H.d), 8.04(1 H.d), 8.22(1 H.d). 
IR(KBr): 3452. 2976. 2938. 2364. 2258. 1742. 1721. 1678, 1603. 1574 cm "\ 



[ Example 4 ] 

Using the corresponding compound for starting material, the method described in Example 3 was 
repeated to give compounds of chemical formula 18. which were listed in Table 12. 

45 



0 GR 3 



(18) 



55 
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[Example 5] 

Production of ethyl [2,4(1 H,3H)-dioxo'6-(2-cyanoethoxycarbonyl)-7-isopropyl-5-(2'quinolyl)pyrido [2,3-d}- 
pyrimidineh3-acetate ( Chemical Formula 19 ) 




(19) 



The compound (Compound No.10; 10.0 g, 15.0 mmol.) obtained in Example 4 was dissolved in aceton- 
water(1:1 v/v, 600 ml). To the solution was added cerium(IV)ammonium nitrate(24.7g, 45 0 mmol), and the 
mixture was stirred for one hour at room temperature. The reaction mixture was concentrated into 1/2 
20 volume, and the residue was subjected to extraction with ethyl acetate. The organic layer was dried (with 
Na 2 SCM. and the solvent was distilled off under reduced pressure. The residue was purified by means of a 
silica gel column chromatography to give 4.59 g (yield 46%) of yellow powdery products. The elemental 
analysis values were shown in Table 13. The NMR spectrum and IR spectrum of thus obtained compound 
are as follows. 

25 

Table 1 3 



Elemental Analysis for C27H25N5O6 • O.5H2O 




C(%) 


H(%) 


N(%) 


Calcd. 
Found 


61.82 
61.83 


4.99 
5.23 


13.35 
12.64 



35 1 H-HMR(200MHz, CDCb) & ppm : 1.2l(3H,t), 1.35(6H,d), 2.17(2H,t), 3.25(1H.m). 3.97(2H,t), 4.15(2H,q), 

4.61 (2H,s), 7.53(1 H,d). 7.61 (1H.t). 7.74(1 H.t). 7.89(1 H,d). 8.05(1 H.d). 8.23(1 H.d), 8.56(1 H,s). 
IR(KBr): 3424, 3264, 2976. 2362, 1734, 1680, 1620, 1578, 1504 cm " 1 . 

[Example 6] 

40 

Production of ethyl [2,4(1 H,3H)-dioxo-6-(2-cyanoethoxycarbonyl)-7-isopropyl-5-(2-quinolyl)pyrido [2,3-d]* 
pyrimidine]-3-acetate ( Chemical Formula 20 ) 



45 



50 




(20) 



bb The solution of the compound (Compound No.10; 9.1 g, 13.7 mmol.) obtained in Example 4 in 

trifluoroaceticacid (50 ml) was stirred for 4 hours at 60 " C. The reaction mixture was concentrated to 
remove trifluoroacetic acid, and the residue was subjected to distribution in ethyl acetate-aqueous solution 
of sodium chloride. The organic layer was dried (with MgSCu), and the solvent was distilled off under 
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reduced pressure. The residue was purified by means of a silica gel column chromatography to give 6.47 g 
(yield 92%) of yellow powdery products. 

[Example 7] 

Using the compound obtained in Example 4( Compound No. 12) , the method described in Example 5 
was repeated to give the compound represented by the Chemical Formula 21 ). 



10 



15 




(21) 



20 [Example 8] 

Production of ethyl [2,4(1 H,3H)-dioxo-6 -(2-cyanoethoxycarbonyl)- 7-isopropy-(-methyl-5-(2-quinolyl )pyrido- 
t2,3'd]pyrimidine]-3*acetate ( Chemical Formula 22 ) 




(2 2) 



The compound (1.78 g, 3.5 mmol.) obtained in Example 5, methyl iodide(0.98g, 6.9 mmol) and 
pottasium crbonate(1.42g, 10.4 mmol) were dissolved in dimethylformamide(70 ml). To the solution was 
added IN HCI, and was subjected to distribution in ethyl acetate- water. 

The organic layer was dried (with Na2SO*), and the solvent was distilled off under reduced pressure. The 
40 residue was purified by means of a silica gel column chromatography to give 1.42 g (yield 78%) of yellow 
bubbly products. 

The elemental analysis values were shown in Table 14. The NMR spectrum and IR spectrum of thus 
obtained compound are as follows. 

45 Table 14 



Elemental Analysis for C 28 H 2 7Ns06 • O.1H2O 




C{%) 


H(%) 


N(%) 


Calcd. 


63.12 


5.10 


13.23 


Found 


6329 


5.15 


13.18 



1 H-NMR(200MHz, CDCh) 6 ppm : 1.21(3H,t), 1.39(6H.d). 2.14(1H.t). 3.30(1H,m), 3.82(3H,s), 3.96(2H,t), 
4.l5(2H,q), 4.65<2H,s). 7.50(1H,d), 7.59(1H.t). 7.73(1H.t>, 7.88(1H.d), 8.03(lH,d), 3.2l(1H,d). 
IR(KBr): 3452, 2974, 2364. 1742, 1719. 1673, 1620. 1601. 1574, 1506 cm ~\ 
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[Example 9] 



Using the corresponding compounds as starting material, the method described in Example 8 was 
repeated to give the compound represented by the Cemical Formula (23), which has various 1 -position 
5 subslituents. Compounds thus obtained were collectively shown in the following Table 15. 



10 




(23) 



75 



Table 1 5 



Ex.9 


1-substituent ( R 1 > 


Yield {%) 


m.p. ( -C) 


Cpd.No. 








1 


2-quinolylmethyl 


97 


powder 


2 


2-methoxyphenetyl 


92 


-do.- 


3 


3-indoleethyl 


62 


-do.- 



[Exampl 10] 

Production of 2,4(1 H,3H)-dioxo-6-ethoxycarbonyl-7-isopropy 1 -1-(2- methoxbenzyl)-5-(4-tolyl)pyrido[2,3-d]- 
pyrimidine-3-acetic acid ( Chemical Formula 24 ) 




The compound (0.13 g, 0.24 mmol.) obtained in Reference Example 7 was dissolved in acetic acid (20 
ml). To the solution was added sodium nitrite (0.1 g), and the mixture was stirred for one hour at room 
temperature. The reaction mixture was poured into ice-water, which was subjected to extraction with ethyl 
acetate (20 ml each, three times). The organic layer was dried, and the solvent was distilled off under 
reduced pressure. 

The residue was purified by means of a silica gel column chromatography. Crude crystals thus obtained 
were recrystallized from ethyl acetate - isopropyl ether (1:2) to give 0.06 g (yield 54%) of yellow powdery 
crystals, m.p.190-192 'C (decomp.). The elemental analysis values were shown in Table 16. The NMR 
spectrum and IR spectrum of thus obtained compound are as follows. 
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Table 16 



Elemental Analysis for C30H31N3O7 • 2H 2 0 




C(%) 


H(%) 


N{%) 


Calcd. 


61.95 


6.07 


7.22 


Found 


61.77 


5.80 


7.12 



10 



1 H-NMR(200MHz, CDCI3 ) & ppm : 0,89(3H,t), 1.08(6H,d). 2.25(3H,s), 2.9-3.1 (1H,m), 3.41 (3H,s), 3.90- 
(2H,q), 4.41 (2H,s), 5.53(2H,s), 6.6-7.2<8H.m). 

IR(KBr): 3456. 1717, 1671, 1562, 1518, 1495, 1466, 1386, 1371, 1305, 1247 cm _1 . 



15 



20 



25 



[Example 11] 

Using compounds reffered to in Reference Example 8, the method described in Example 10 was 
repeated. 

The compounds thus obtained{ Chemical Formula 25) were listed in Table 17. 



O OR 3 

hcoc f^^Y^- R 4 



MaO ^ 



(2 5) 



Table 17 



Ex.11 
Cpd.No. 


5-substit (QR 3 ) 


6-substit. (R 4 ) 


7-substit (R s ) 


Yield {%) 


m.p. < -C) 


1 


phenyl 


isopropoxycarbonyl 


methyl 


50 


215- 220 


2 


4-cyclohexy (phenyl 


ethoxycarbonyl 


isopropyl 


55 


powder 


3 


-do.- 


-do.- 


methyl 


38 


-do.- 


4 


4-cyanophenyl 


-do.- 


-do.- 


46 


155-158 



45 



50 



&5 
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[Example 1 2} 

Production of 2,4(1 H,3H)-dioxo-6-ethoxycarbony l-7-methy 1-1 -(2-methoxybenzyl)-5-<4-methoxyphenyp pyrido- 
[2,3-d]pyrimidine-3-aceUc acid ( Chemical Formula 26 ) 



10 

HOOC 



75 




(2 6) 



20 The compound (Compound No. 10 :l.5 g. 2.6 mmol.) obtained in Example 2 was dissolved in methanol 

(30 ml), to which was added a 2N aqueous solution of sodium hydroxide (2.6 ml), and the mixture was 
stirred for 20 hours at room temperature. The reaction mixture was concentrated under reduced pressure. 
The concentrate was adjusted to pH ranging from 2 to 3 with 1N HCI, which was subjected to extraction 
with ethyl acetate. The extract was purified by means of a silica gel columnchromatography to give crude 

25 crystals, followed by recrystallization from isopropyl alcohol to give 0.63 g (yield 46%) of yellow powdery 
crystals. 

m.p.190-192 *C. Elemental analysis of the product is shown in Table 18. The NMR spectrum and IR 
spectrum of the compound were as follows. 

30 Table 18 



Elemental Analysis for C28H27N3O8 • 2.25H2O 




C(%) 


H(%) 


N(%) 


Calcd. 


58.58 


5.53 


7.32 


Found 


58.73 


5.22 


7.31 



, H-NMR(200MHz, CDCh ) 5 ppm : 0.88<3H,t), 2.39(3H,s). 3.79(3H.s), 3.89{3H,s), 3.92(2H,q), 4.18(2H,S). 
5.47(2H,s). 6.78(1 H,t). 6.68(1 H.d), 6.91 (2H,d). 7.01 (1H,d). 7.06(2H.d), 7.20(1 H,t). 
tR(KBr): 3450, 1717, 1669, 1609, 1564, 1518, 1483, 1381, 1278, 1247cm" 1 . 



[Example 13] 

45 

Using compounds reffered to in Example 2 (except Compound No. 19). Example 7 and Example 9. the 
method described in Example 12 was repeated. Compounds thus obtained (Chemical Formula 27 ) are 
listed in Table 19. 
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[Table 191 



Exp. '3 
Cpd. No. 


1- 

subs t i t . 
(R 1 ) 


5- 

subs t i t . 
(QR a ) 


7- 

subst i t . 
(R s ) 


Yield 
(X) 


m. p. 
CC ) 


I 


1 **i o f K A V 


0 —mat' hnvu- 

pKlny?** 


111 c L 11 j 1 




nnwrlp r 
\j n u c * 


L 


_/«n - 
QO . 


9 - t- n 1 u 1 






-do - 


3 


-do. - 


2-bromo- 

p ii t it y i 


-do. - 


65 


214-216 


4 


-do. - 


2-ni tro- 
p neny i 


-do. - 


44 


212-214 


5 


-QO. - 








192-194 


6 


-do . - 


o - t o i y i 




J *t 


n ft w ri p r 


7 


-do.- 


p neny i 


-do. - 


5 1 


214-216 


8 


-00. - 


3 — n i tro — 
phenyl 


-rift - 


fifi 

u u 


224-226 

it & "* far *• \J 


9 


-do. - 


3-cyano- 
p n e ii y i 


-do. - 


61 


226-228 


t ft 

1 0 


- ri n - 
-QO. 


A - (HQ t hfi YU - 

4 pRiny? xy 


-do - 


46 


do wrie p 


1 1 


-do. - 


4-tolyl 


-do. - 


35 


204-206* 


1 o 
1 I 


-tin - 
UO. 


A — Y\ r r\tn n — 

4 pRe85? 


-do - 


62 


208-210 *- 


13 


-do. - 


4-ni tro- 

pnciiy 1 


-do. - 


55 


powder 


1 A 

1 4 


- H ft - 

uo. 


A — K i nhonv 1 


-do - 


63 


-do. - 


1 5 


QO. 


1 — nanhthu 1 
1 I la p 11 1 11 J I 


-do - 


36 


206-208 


16 


-do. - 


2-naphthy 1 


-do. - 


89 


powder 


17 


-do. - 


4-pyr idy 1 


-do. - 


64 


-do. - 


1 o 

1 8 


-QO . - 


1 - nit i> i 1 

o py r i ay i 


-rin - 


53 


-do. - 


19 


-do. - 


l - py r i ay i 


-do. - 


93 


-do. 


20 


-do. - 


3-quinoly 1 


-do. - 


79 


-do. - 


21 


-do. - 


4-qu i no I y 1 


-do. - 


66 


-do. - 


2 2 


-QO. - 


£ in i eny i 


-rin - 
uu • 


^3 


202-204 


23 


-do. - 


3-thienyl 


-do. - 


53 


powder 


24 


-do. - 


Mf&Xyi 


-do. - 


48 


-do . - 


25 


-do. - 




-do. - 


71 


* -do. - 


26 


hydrogen 


2-qu i noly 1 


i so- . 
propy 1 


55 


135-137 


27 




-do. - 


-do. - 


57 


> 300 


28 


2-pethox 
ypnenyi 


-do. - 


-do. - 


100 


163-164 


29 


itW 1 - 


-do. - 


-do. - 


73 


210-212 



55 
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[Example 14] 

Production of 2,4(1 H,3H)-dioxo-6-carboxy -7-isopropyH -(2-methoxybenzyl)-5-(2-quinolyl )pyrido[2,3-d]- 
pyrimidine-3-acetic acid ( Chemical Formula 28 ) 



HOOC 



T5 




(28). 



The compound (Compound No. 5 0.20 g, 0.31 mmol.) obtained in Example 4 was dissolved in the 
20 mixture of methanol (1.0 ml) and 1 ,4-dioxane (2.0 ml) to which was added a 1N aqueous solution of sodium 
hydroxide (0.63 ml, 1.3 mmol), and the mixture was stirred for 30 minutes at room temperature. The 
reaction mixture was adjusted to pH ranging from 1 to 2 with 1 N HCI, which was subjected to distribution to 
ethyl acetate and water. The organic layer was washed by a saturated aqueous solution of sodium chloride, 
and dried, then the solvent was distilled off under reduced pressure. The residue was recrystaltized from 
25 isopropyl ether to give 0.12 g (yield 71%) of pale yellow powdery crystals, m.p. over 300 *C. Elemental 
analysis of the product is shown in Table 20. The NMR spectrum and IR spectrum of the compound were 
as follows. 

Table 20 

30 



Elemental Analysis for C30H26N4O7 • 0.75H 2 O 




C(%) 


H(%) 


N(%) 


Caicd. 


63.43 


4.88 


9.86 


Found 


63.45 . 


4.66 


9.73 



, H-NMR(200MHz, DMSO-d 6 ) 5 ppm : 1.05(6H,d), 3.19(1 H,m), 3.90(3H,s), 4.47<2H,s), 5.55(2H,s), 6.83- 
(IH.D.e.gSOH.dJ/Z.OSOH.d). 7.24(1 H.dd), 7.52(1 H,d). 7.65(1 H.dd), 7.77(1 H,dd) f 7.93(1 H.d). 8.02(1 H.dd). 8.32- 
(1H.d). 12.97(2H,br). 

IR(KBr): 3430, 2980. 1715. 1671, 1576, 1493, 1464cm _1 . 

[Example 15] 

Using compounds reffered to in Example 4, the method described in Example 14 was repeated. 
Compounds thus obtained (Chemicl Formula 29 ) are listed in Table 21. 
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Table 21 



Ex.15 
Cpd.No. 


1-substit. ( R 1 ) 


n 


5-substit. ( QR 3 ) 


Yield (%) 


m.p. ( *C) 


1 


2-methoxybenzylyl 


1 


4-tolyl 


53 


245-247 


2 


-do.- 


1 


4-methoxyphenyl 


71 


123-125 


3 


-do.- 




-do.- 


84 


150-152 


4 


2.4-di-methoxy-benzyl 




2-quinolyl 


61 


274-282 


5 


2-mcthoxyphcnethyl 




-do.- 


84 


292-293 


6 


methyl 




-do.- 


75 


259-260 


7 


2-methoxybenzyl 




2-benzofuranyl 


90 


248-249 


8 


-do.- 




3-methyl-2-benzothienyl 


85 


144-145 


9 


-do.- 




3-quinolyl 


61 


203-204 



(Example 16] 

Production of t-butyl [2,4(1 H,3H)-dioxo-6-carboxy-7-isopropy 1-1 -(2-methoxyben2yl)-5-(2-quinolyl )pyrido[2,3- ; v , v 

dlpyrtmidine] -3-acetate ( Chemical Formula 30 ) ^ 



30 



35 




(30) 



The compound < 2.9 g, 4.3 mmol.) obtained in Example 3 was dissolved in the mixture of methanol (130 
ml) and water (17 ml), to which was added a 2N aqueous solution of potassium carbonate (8.6 ml, 8.6 
mmol). and the mixture was stirred for 1 hour at room temperature. The reaction mixture was adjusted to 
pH ranging from 2 to 3 with IN HCI, which was subjected to distribution to ethyl acetate and water. The 
organic layer was washed by a saturated aqueous solution of sodium chloride, and dried, then the solvent 
was distilled off under reduced pressure. The residue was was purified by means of a silica gel 
columnchromatography to give 2.3 g (yield 87%) of yellow powdery crystals, m.p. over 300 * C. 
Elemental analysis of the product is shown in Table 22.. 
The NMR spectrum and IR spectrum of the compound were as follows. 

, H-NMR(200MHz. DMSO-d 6 ) 6 ppm : 1.05(6H.d). 1.34(9H.s). 3.19(1H,m). 3.90(3H.s), 4.45(2H.s), 5.54- 
(2H,s). 6.83-6.92(2H.m), 7.06(1 H,d). 7.24(1 H.td). 7.53(1 H.d). 7.65(1 H.t). 7.77(1 H.t). 7.94(1 H.d). 8.04(1 H.d), 
8.33(1 H.d). 

IR(KBr): 3454, 2972. 2928, 2366, 1719. 1678. 1605. 1572. 1495cm _1 . 
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Table 22 



Elemental Analysis for C8*H 3 4N4()7 • O.25H2O 




C(%) 


H(%) 


N(%) 


Calcd. 


66.38 


5.65 


9.11 


Found 


66.38 


5.61 


8.92 



Using compounds reffered to in Example 4 and others, the method described in Example 16 was 
repeated. 

Compounds thus obtained (Chemicl Formula 31 ) are listed in Table 23. 
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[ Example 18 ] 

Production of t-butyl [2,4(1 H,3H>-dioxcH^^artK)xy-7-isopropyl-1-(2-mmhoxbenzylh5-(2-(4-quinolonyl)]pyrido 
[2,3-d]pyrimidine]-3-acelate ( Chemical Formula 32 ) 




(3 2) 



The compound (500 mg, 0.82 mmol.) obtained in Example 16 was dissolved in dichloromethane (20 

20 ml). 

To the solution was added thionyl chloride (0.60 ml, 8.20 mmol). and the mixture was heated for 30 minutes 
under reflux. The reaction mixture was cooled and concentrated. 

The residue was dissolved in dimethylacetamide (40 ml) and stirred with 2N aqueous solution of potassium 
carbonate for 22 hours at 90 *C. After cooling, the reaction mixture was poured into ice-water and was 

25 adjusted to pH ranging from 1 to 2 with 1N HCI.which was subjected to extraction with ethyl acetate (150 ml 
). The organic layer was washed by a saturated aqueous solution of sodium chloride, and dried, then the 
solvent was distilled off under reduced pressure. The residue was purified by means of a silica gel 
columnchromatography to give 190 mg (yield 37%) of pale brown powder. The powder thus obtained were 
recrystallized from mixed solvent of iso-propanol and isopropyl ether to give 40 mg (yield 8%) of pale 

30 brown powdery crystals, m.p. more than 300 *C. The elemental analysis values were shown in Table 24. 
The NMR spectrum and IR spectrum of thus obtained compound are as follows. 

1 H-NMR(200MHz, DMSO-d& ) 5 ppm : 0.97(3H.d), 1.07(3H,d). 1.33(9H,s), 3.46(1 H,m) t 3.90(3H,s), 4.48- 
(2H,s), 5.52(2H,q), 5.92(1H,s), 6.80(2H,s). 7.04(1H,d), 7.22(1H,td), 7.28(1H,t), 7.44(1 H,d),7.58(1 H.td), 8.10- 
<1H,d), 11.81(1H,s). 

35 IR(KBr): 3452, 2974, 1717, 1673, 1638, 1601. 1570, 1510, 1473, cm ~\ 

Table 24 



Elemental Analysis for C 3 4H 3 *N*07 * 3.0HCI • 2.0H 2 O 




C(%) 


H(%) 


N(%) 


Calcd. 


52.89 


5.35 


7.26 


Found 


52.71 


5.16 


7.22 



45 

[Example 19] 

so Using compounds reffered to in Example 17 and others, the method described in Example 18 was 
repeated. 

Compounds thus obtained (Chemicl Formula 33 ) are listed in Table 25. 
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5 




(33) 



R' 



10 



Table 25 



Ex.19 Cpd. No. 


1-substit. ( FT) 


n 


(Ft 2 ) 


7-subs tit. ( R s ) 


Yield (%) 


m.p. ( *C) 


1 


2-methoxybenzylyl 


1 


T-butyl 


methyl 


33 


> 300 


2 


-do.- 


1 


ethyl 


isopropyl 


72 


> 300 


3 


-do.- 


3 


-do- 


-do- 


25 


264-266 


4 


-do.- 


1 


t-butyl 


phenyl 


51 


> 300 


5 


2,4-dimeth oxybenzyl 


1 


ethyl 


isopropyl 


14 


> 300 


6 


-do.- 


1 


t-butyl 


-do.- 


20 


228-230 


7 


methyl 


1 


ethyl 


-do.- 


81 


259-261 


8 


3-methoxybenzyi 


1 


-do.- 


methyl 


56 


280-283 


9 


2-methoxybenzyl 


1 


t-butyl 


3,4-me thylen edioxy phenyl 


50 


> 300 


10 


-do.- 


1 


ethyl 


normal propyl 


41 


149-150 


11 


-do.- 


1 


-do.- 


isobutyl 


63 


283-285 


12 


-do.- 


1 


-do.- 


ethyl 


19 


> 300 


13 


2-methoxyphenyl 


1 


-do.- 


isopropyl 


60 


> 300 



[Example 20] 

Production of 2,4(1 H,3H)-dioxo-6-carboxy -7-isopropyl-1 -(2-methoxybenzyl)-5-[2-(4-quinolonyl)pyrido[2,3-d] 
pyrimidine-3-acetic acid ( Chemical Formula 34 ) 




The compound (compound No.2: 0.19 g. 0.32 mmol.) obtained in Example 19 was dissolved in the mixture 
of methanol (2.0 ml) and tetrahydrofuran (2.0 ml), to which was added a 1N aqueous solution of sodium 
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10 



hydroxide (0 64 ml. i .3 mmol). and the mixture was stirred for 5 hours at room temperature. 

The reaction mixture was adjusted to pH ranging from t to 2 with 1N HCI, which was subjected to extraction 

with mixed solvent of ethyl acetate and tetrahydrofuran. 

The organic layer was washed by a saturated aqueous solution of sodium chloride, and dried, then the 
solvent was distilled off under reduced pressure. The residue was recrystallized from mixed solvent of 
methanol and isopropyl ether to give 0.08 g (yield 44%) of colorless powdery crystals, m.p. over 300 'C. 
Elemental analysis of the product is shown in Table 26. The NMR spectrum and IR spectrum of the 
compound were as follows. 

'H-NMn(200MHz, DMSOdb) 5 ppm : 1.01(3H,d), U3(3H,d), 3.18(1 H.m), 3.90<3H,s). 4.55(2H, q), 5.53- 
(2H. q). 5.92(lH.s>. 6.81-6.94(2H,m), 7.04<lH,d), 7.24(1H,t). 7.35(1H,t), 7.47(1H,d). 7.65(1H,t), 8.12(1H,d) f 
1 1.90MH.S). 13.0(1 H.brs). 

IR(KBr) 3444. 2974. 1719. 1676. 1574, 1493 cm 



rs 



20 



Table 26 



Elemental Analysis for C3oH 2 6N*07 • 0.5 H2O 




C(%) 


H(%) 


N(%) 


Calcd. 


62.17 


4.70 


9.67 


Found 


62.13 


4.70 


9.41 



25 



[Example 21] 



Using compounds reffered to in Example 19 and others, the method described in Example 20 was 
repeated. 

Compounds thus obtained (Chemicl Formula 35 ) are listed in Table 27. 
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[Table 27] 



H00C 




ft' 



t .\ . 1 1 
Cpd. No. 


1 - SUDS tit. 

( R l ) 


7-subs tit. 
( R 8 ) 


Yield 
(X) 


01. p. 

rc ) 


1 


2-me thoxy- 
benzy 1 y 1 


me t hy 1 


65 


> 300 


2 


-do. - 


phenyl 


58 


> 300 


3 


-do. - 


me thy 1 


70 


> 300 


4 


met hy 1 


i so-p*ropy 1 


57 


> 300 


5 


2, 4-d i methoxy- 
benzy 1 


-do. - 


100 


274-276 


6 


2-methoxy- 
benzy 1 


norma 1 
propy 1 


73 


> 300 


7 


-do. - 


i so-bu ty 1 


90 


> 300 


8 


-do. - 


ethyl 


50 


> 300 


9 


2-methy 1 thio- 
benzy I 


iso-propy 1 


53 


> 300 


10 


2, 3-dimethoxy- 
benzy 1 


-do. - 


75 


> 300 


1 1 


2. 3,4-tri- 
methoxybenzy I 


-do. - 


73 


> 300 



45 
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[Exampl 22] 

Production of t-butyl [2,4(1H,3H)-dioxo-6-ethoxycarbony)-7 -isopropyl-1-(2-methoxbenzyl)-5-{2-(4- 
quinolonyl)]pyrido [2,3-d]pyrimidine)-3-acetate ( Chemical Formula 36 ) 



10 



15 




(36) 



The compound (0.35 g, 0.56 mmol.) obtained in Example 18 was stirred with ethyl iodide (0.10 g, 0.91 
20 mmol) in dimethylformamide (5.0 ml) for one hour at room temperature. The reaction mixture was adjusted 
to pH ranging from 1 to 2 with 1N HCI, and was subjected to distribution in ethyl acetate and water. The 
organic layer was dried, then the solvent was distilled off under reduced pressure. The residue was purified 
by means of a silica gel columnchromatography to give 0.18 g (yield 49%) of a pale brown amorphous 
product. The elemental analysis values of the compound thus obtained were shown in Table 28. The NMR 
25 spectrum and IR spectrum of the compound are as follows. 



Table 28 



Elemental Analysis for C36H 3 8N*08 • 0.75 H2O 




C(%) 


H(%) 


N(%) 


Calcd. 


64.71 


5.96 


6.38 


Found 


64.63 


5.71 


8.32 



'H-NMR(200MHz, CDCI 3 ) 5 ppm : 0.98(3H,t). 1.08(3H.d), 1.l9(3H,d), 1.42(9H,s), 3.15(1H,m), 3.88<3H,s), 
4.09(2H,t). 4.61 (2H.q ), 5.64(2H,q ), 6.16(1H t s). 6.79-7.01 (3H,m), 7.18-7.37(3H,m), 7.59(1H,td), 8.33(1 H,dd). 
IR(KBr): 3450, 2978, 2936, 1721, 1682, 1638, 1605, 1574, 1510. 1460 cm"'. 

[Example 23] 

Production of 2,4(1 H,3H)-dioxo-6-ethoxycarbonyl-7-lsopropyl-1 -(2-methoxyben2yl)-5-[2-(4-quinolonyl)] 
pyrido[2,3-d] pyrimidine-3-acetic acid ( Chemical Formula 37 ) 
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(37) 



50 



BNSOOOD «£P OCOeSASA 1 1 > 



EP 0 608 565 A1 



The compound (0.15 g, 0.23 mmol.) obtained in Example 22 was dissolved in dichloromethan and was 
stirred with trifuluoroacetic acid for 1 hour at room temperature. The reaction mixture was distilled off under 
reduced pressure. The residue was recrystallized from mixed solvent of isopropyl alkohol and isopropyl 
ether to give 0.12 g (yield 86%) of pale yellow powdery crystals, m.p. 214-218 "C. Elemental analysis of 
5 the product is shown in Table 29. 

The NMR spectrum and IR spectrum of the compound were as follows. 

Table 29 



Elemental Analysis for C 3 2H 3 oN*08 • 0.5 H 2 0 




C(%) 


H(%) 


N(%) 


Calcd. 


60.46 


4.69 


8.55 


Found 


60.14 


4.93 


8.80 



1 H-NMR(200MHz, DMSO-ds ) * ppm : 0.79(3H,t), 0.99(3H,d), 1.13(3H,d), 3.lO(1H,m), 3.89(3H,s), 4.00- 
(2H.t). 4.55(2H.q ), 5.53(2H,q ), 5.92(1 H t s), 6.79-6.92(2H,m), 7.05(1 H,d), 7.24(1 H.t), 7.37(1 H,t), 7.49(1 H.d), 
7.68<1H,t), 8.13(lH,d). 12.18(1H,br). 

IR(KBr): 3444, 2972. 2936, 1719, 1680. 1603, 1574, 1492, 1462 cm ~\ 

[Example 24] 

Using compounds wherein the substituent at 3-position is -CFfeCOOtt-C*^), the method described in 
Example 23 was repeated. Compounds thus obtained (Chemicl Formula 38 ) are listed in Table 30. 
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[Example 25] 

Production of ethyl [2,4(1 H,3H)-dioxo-6-isobutoxycarbonyl-7-isopropyl-1 -(2-methoxybenzy1)-5-(2-quinolyl) 
pyrido[2,3-dlpyrimidine]-3-acetate ( Chemical Formula 39 ) 



10 



15 




(39) 



20 The compound (compound No. 1: (0.26 g. 0.44mmol.)obtained in Example 17 was dissolved in dimethylfor- 
mamide and was stirred with with isobutylbromide(0.14 ml, 1.31 mmoJ) and potassium carbonate(0.19 g, 
1.36 mmol) for 24 hours at room temperature. The reaction mixture was adjusted to pH ranging from 1 to 2 
with 1 N HCt. and was subjected to distribution in ethyl acetate and water. The organic layer was dried, then 
the solvent was distilled off under reduced pressure. 

25 The residue was purified by means of a silica gel columnchromatography to give 0.21 g (yield 75%) of a 
colorless amorphous product. Elemental analysis of the product is shown in Table 31 . The NMR spectrum 
and IR spectrum of the compound were as follows. 

Table 31 

30 



Elemental Analysis for CaeHhsNUO? 




C(%) 


H(%) 


N(%) 


Calcd. 


67.70 


6.00 


8.77 


Found 


67.67 


6.22 


8.59 



1 H-NMR(200MHz, CDCb) 5 ppm : 0.66(6H,d), 1.14(6H,d), 1.23(3H,t), 1.55(lH,m), 3.14<1H,m), 3.53(2H,d), 
3.91 (3H,s). 4.14(2H,q), 4.68(2H,s), 5.69(2H,s). 6.86-7.00(3H.m), 7.21<1H,td), 7.50(1 H,d), 7.56(1 H,t). 7.71- 
(1 H.td), 7.86(1 H,d). 8.04(1 H.d). 8.1 9(1 H,d). 

IR(KBr): 3456. 2976. 2968. 1721. 1678, 1574. 1495 cm " 1 . 

[Example 26] 

Using the compounds obtained in Example 16 and 17. the method described in Example 25 was 
repeated. 

The compounds thus obtained ( Chemical Formula 40) were listed in Table 32. 
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[Table 32 ] 



5 



TO 




15 





Ex. 26 
Cpd. 
No . 




6- 

subst i t . 
<R 4 ) 


7-sub 
sti t. 
(R 5 ) 


Yield 
(X) 


m . p . 
( *C ) 


20 


1 


ethyl 


i sopropoxy 
-ca rbony 1 


iso- 
pr opy 1 


25 


powder 




2 


-do. - 


eye lohexy 1 
oxy-carbony 1 


-do. - 


79 


-do. - 


25 


3 


-do. - 


eye 1 ohexy 1 -met 


-do. - 


73 


-do. 




4 


-do. - 


benzy loxy- 
ca rbony 1 


-do. - 


73 


-do. - 


30 


5 


-do. - 


2-qui nolylmeth 
oxy-carbony I 


-do. - 


88 


-do. - 




6 


-do. - 


ca r boxymethoxy 
carbony 1 


-do. - 


80 


-do. - 


35 


7 


-do. - 


methoxy- 
carbony 1 


-do. - 


64 


-do. - 




8 


-do. - 


e thoxycarbony 1 


-do. - 


87 


-do. - 


40 


9 


-do. - 


2-cyanoethoxy- 
carbony 1 


3, 4-meth 
y I enedi o 
xyphenyl 


86 


-do. - 




10 


t- 
buty 1 


e thoxycarbony I 


me thy 1 


87 


-do. - 


45 


1 1 


-do. - 


-do. - 


pheny 1 


53 


-do. - 




12 


-do. - 


-do. - 


3. 4-meth 
y 1 ened i o 
xypheny 1 


86 


-do. - 



50 
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(Example 27] 

Production of 2,4(1 H^Hj-dioxo-e-isobutoxycarbonyKHsopropyn -(2-methoxybenzyt)-5-(2-quinolyl) pyrido- 
[2,3-d]pyrimidine-3-acetic acid ( Chemical Formula 41 ) 



w 

HOOC 



. ;s 




The compound (0.19 g, 0.30 mmol.) obtained in Example 25 was dissolved in the mixed solvent of 
20 methanol (2.0 ml) and tetrahydrofuran (2.0 ml), to which was added a 2N aqueous solution of sodium 
hydroxide (0.60 ml. 1.2 mmol). and the mixture was stirred for 110 minutes at room temperature. The 
reaction mixture was adjusted to pH ranging from 1 to 2 with 1N HCI. which was subjected to distribution to 
ethyl acetate and water. The organic layer was washed by a saturated aqueous solution of sodium chloride, 
and dried, then the solvent was distilled off under reduced pressure. The residue was recrystallized from - - . w . 
25 mixed solvent of isopropanol and hexane 

to give 0.1 1 g (yield 61%) of colorless powdery crystals, m.p. 224-225* C. Elemental analysis of the product 
is shown in Table 33. The NMR spectrum and IR spectrum of the compound were as follows. 

1 H-NMR(200MHz t DMSO-d 6 ) 5 ppm : 0.57(6H,d), 1.03(6H,d), 1.38(1H,m), 3.10(1 H,m), 3.50(2H,br), 3.90- 
(3H,s). 4.50(2H,s), 5.54(2H.s). 6.83(1 H,t). 6.94(1 H.d), 7.06(1 H.d). 7.24(1 H,t>, 7.56(1 H.d), 7.65(1 H,t). 7.78(1 H,t), 
30 7.90(1 H.d). 8.02(1 H,d). 8.34(1 H.d). 

IR(KBr): 3480. 2970. 1717, 1665, 1574, 1466 cm _1 . 

Table 33 



Elemental Analysis for C 3 *H 3 4N 4 0/ • 0.5C 3 H 8 O • 0.5 H 2 0 




C(%) 


H(%) 


N(%) 


Calcd. 


65.17 


6,09 


8.56 


Found 


65.04 


6.21 


8.54 



[Example 28] 

Using the compounds obtained in Example 2 ( Comp.No.27,28 ) and Example 26. the method 
described in Example 27 was repeated. The compounds thus obtained ( Chemical Formula 42) were listed 
in Table 34. 



50 



55 




(4 2) 



55 



BNSDOOD <EP 0606565A1 t > 



EP 0 608 565 A1 



Table 34 



Ex.28 Cpd. No. 


5-substit. (QR 3 ) 


B-substit. (R*) 


Yield (%) 


m.p. ( *C) 


1 


2-quinolyl 


i so pro poxy-carbon y 1 


61 


224-225 


2 


-do.- 


cyclohexyloxy -carbon y 


75 


218-220 


3 


-do.- 


cyclohexyl-methoxy-carbonyl 


32 


116-118 


4 


-do.- 


ben zy loxy-carbony 1 


95 


108-110 


5 


-do.- 


2-quinolylmethoxy-carbonyl 


16 


133-135 


6 


-do.- 


carboxymethoxy-carbonyl 


93 


powder 


7 


-do.- 


m ethoxy-carbo n y 1 


80 


> 300 


8 


-do.- 


ethoxycarbonyl 


86 


powder 


9 


-do.- 


-do.- 


48 


155-157 


10 


3,4-dimethoxy phenyl 


-do.- 


79 


135-136 



20 

[Example 29] 

Production of 2,4(1 H,3H)-dioxo-6-cyanoethoxycart>onyl-7-isopropyl-1 -(2-methoxybenzyl)-5-(2-quinolyl) 
25 pyrido[2.3-d]pyrimidine-3-acetic acid ( Chemical Formula 43 ) 



30 

HOOC 



35 




(43) 



40 The compound (0.30 g. 0.45 mmol.) obtained in Example 3 was dissolved in dichloromethan(3.0 ml) 
and was stirred with trituluoroacetic acid(1 ml) for 4.5 hours at room temperature. The reaction mixture was 
distilled off under reduced pressure. The residue was purified by means of a silica gel columnchromatog- 
raphy to give 0.31 g of a pale yellow powdery crystals. The crystals were recrystallized from mixed solvent 
of ethylacetate and hexane to give 0.21 g (yield 78%) of colorless powdery crystals, m.p. 115-1 16 *C. 

45 Elemental analysis of the product is shown in Table 35. The NMR spectrum and IR spectrum of the 
compound were as follows. 

Table 35 



Elemental Analysis for CaahbgNsO? :0.5 H?0 :0.5CF 3 COOH 




C(%) 


H(%) 


N(%) 


Calcd. 


60.62 


4.56 


10.40 


Found 


60.86 


4.86 


9.93 



1 H-NMR(200MHz. DMSO-d 6 ) 5 ppm : 1.06(6H.d), 2.50(2H.t). 3.78(2H,t), 3.13(1H,m), 3.91(3H.s). 4.50- 
(2H,s). 5.55(2H,s). 6.84(1 H,t), 6.95(1 H.d), 7.05(1 H,d). 7.21 (1H,t). 7.59(1 H.d). 7.67(1 H.t), 7.79(1 H,t), 7.97(1 H.d). 
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8.04(1 H d) 8 35(1 H.d). 

iR(KBr) 3438.2972,2270, 1719, 1676, 1574, 1495, 1466 cm" 1 . 

[Example 30) 

5 

Using the compounds obtained in Example 4( Compd.No.1) and Example 26 ( Compd.No.10-12), the 
method described in Example 29 was repeated. The compounds thus obtained ( Chemical Formula 44) 
were listed in Table 36. 

10 0 OR 3 

O^N-H^R* (44) 

15 Me0^5 



Table 36 

20 



Ex.30 
Cpd. No. 


5-subs tit. 
(OR 3 ) 


6-substit. (R*) 


7-sub stit. (R 5 ) 


Yield (%) 


m.p. ( -C) 


1 


4-tolyl 


2-cyanoethoxy carbonyl 


isopropyl 


73 


213-215 


2 


2-quin olyl 


ethoxycarbonyl 


methyl 


50 


112-113 


3 


-do.- 


cyclohexyl-met hoxy-carbonyl 


phenyl 


90 


215-217 


4 


-do.- 


benzyloxycarbonyl 


3,4-meth ylendiox yphenyl 


97 


145-147 



30 

[Example 31] 

Production of ethyl (2.4(1 H,3H)-dioxo-6-carboxy-7-isopropyl -1;<2;methylthiqb^ 
35 pyrido[2,3-d] pyrimidine]-3-acetate ( Chemical Formuja 45 ) 



40 



45 




145) 



The acetonitrile solution (15 ml) containing the compound (150 mg, 0.25 mmol.) obtained in Reference 
so Example 13, 2N aqueous solution of potassium carbonate( 1.25 ml, 2.50 mmol) and water(l.5 ml) was 
stirred for 30 minutes at a temperature of 50 *C To the reaction mixture was added 1N HCI(5 ml), which 
was subjected to distribution to ethyl acetate and saturated aqueous solution of sodium chloride. The 
organic layer was dried with MgSCU, and then the solvent was distilled off under reduced pressure. The 
residue was recrystallized from isopropanol to give 83 mg (yield 54%) of colorless powdery product, m.p. 
&s 1 67-1 70 -C. Elemental analysis ol the product is shown in Table 37. The NMR spectrum, IR spectrum and 
MS spectrum of the compound were as follows. 

'H-NMR(500MHz. DMSO-d 6 ) b ppm : 1.03(6H,d), 1.15(3H,t), 2.59(3H,s), 3.16-3.24(1 H t m), 4.11(2H.q), 
4.59(1H.d) 4.69(1H.d). 5 53(2H,s). 6.29(1H.s). 6.86(lH.d). 7.09(1H.t) 7.29(tH,t). 7.41(1H.d), 7.50(1H,t). 7.63- 
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(1H,d). 7.79(1 H.t). 8.21(1 H.d), 12.90(1 H.bds). 

IR(KBr): 3428. 1721. 1678, 1574. 1491. 1369 cm- 1 . 
FAB-MS m/z: 615.1(MH + ). 

Table 37 



10 



Elemental Analysis for C32H 30 N*O7S • 0.5 CHCI 3 




C(%) 


H(%) 


N(%) 


Calcd. 


57.88 


4.56 


8.31 


Found 


57.73 


4.51 


8.42 



15 



20 



25 



[Example 32] 

Using the compounds obtained in Reference Example 14 the method described in Example 31 was 
repeated. The compounds thus obtained ( Chemical Formula 46) were listed in Table 38. 



•JO 

Q V NH 
R* 



30 



Table 38 



35 



40 



45 



50 



Ex.32 Cpd. 
No. 


1-substit. (R 4 ) 


7-sub stit. (R 5 ) 


Yield (%) 


m.p. ( -C) 


1 


2,3-dimethoxy-benzyl 


isopropyl 


67 


245-250 


2 


2,3.4- trimethoxy-benzyl 


-do.- 


68 


158-161 



[ Example 33 ] 

Production of t-butyl [2,4(1 H,3H)-dioxo-6-carbamoyl»7-isopropyl-1-(2-methoxbenzy])-5-[2-(4-quinolonyl)}- 
pyrido [2.3-d]pyrimidine]-3- acetate ( Chemical Formula 47 ) 




-f-ooc -^n conh 2 



(47) 
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The compound (500 mg, 0.82 mmol.) obtained in Example 16 was dissolved in dichloromethane (20 

ml). 

To the solution was added thtonyt chloride (0.60 ml, 8.20 mmol), and the mixture was heated for 30 minutes 
under reflux. The reaction mixture was cooled and concentrated to dryness. 

5 The residue was suspended in a mixed solvent of tetrahydrofuran (5 ml) and dimethylacetamide (20 ml), 
and then was stirred With 25% aqueous ammonia (10 m)) for 15 minutes at room temperature. The reaction 
mixture was poured into ice- water and was adjusted to pH ranging from 1 to 2 With 1 N HCI, which was then 
subjected to extraction with ethyl acetate (1 50 ml ). The organic layer was washed with a saturated aqueous 
solution of sodium chloride, and dried, then the solvent was distilled off under reduced pressure. The 

io residue was purified by means of a silica gel column chromatography to given 310 mg {yield 61%) of 
colorless powder. The powder thus obtained were recrystallized from mixed solvent of iso-propanol and 
isopropyl ether to give 170 mg (yield 33%) of colorless powdery crystals, m.p. more than 300 *C. The 
elemental analysis values were shown in Table 39. The NMR spectrum and tR spectrum of thus obtained 
compound are as follows. 

75 1 H-NMR{200MHz, DMSO-d 6 ) 6 ppm : 1.01(3H,d), 1.13(3H,d), 1.37(9H,s), 3.20(1 H.m), 3.90(3H,s), 4.53- 

(2H,s), 5.53(2H,s>, 6.06(1 H,s), 6.83-6.89(2 H,m), 7.06(1 H.d). 7.23(1 H,td), 7.32(1 H,t), 7.44(1 H,d), 7.63(1 H,t), 
7.75(1 H.br), 7.95(1 H.br), 8.11(1H,d), 1 1.82(1 H.br). 

IR(KBr): 3428. 1721, 1678. 1638. 1605. 1572, 1512. 1475 cm"'. 

20 Table 39 



Elemental Analysis for C3*H 3 sN$07 • H 2 0 




C(%) 


H(%) 


N(%) 


Calcd. 


63.44 


5.79 


10.88 


Found 


63.41 


5.80 


10.93 



[Example 34] 

Using the compounds obtained in Example 16, the method described in Example 33 was repeated, 
while employing 70 % aqueous solution of ethylamine in place of 25 % aqueous ammonia. 
The compound thus obtained ( Chemical Formula 48) was listed in Table 40. 

35 

o on 5 

Jo ' 

45 

Table 40 



Ex.34 Cpd. 
No. 


(R 2 ) 


5-substit. ( QR 3 ) 


6-substit. ( R* ) 


Yield (%) 


m.p. ( -C) 


1 


t-butyl 


2-(4-quino lonyl) 


N-ethylcarbamoyl 


20 


172-173 



59 



BNSDOCID <EP 0606S6SA1 I » 



EP 0 608 565 A1 



[ Example 35 ] 

Produc tion of i-Uut yl [2.4( i H,3H)-dioxo-6-carboxy-7-isopropyl -1-(2-methoxbenzyl)-5-(quinoline-1-oxide-2-yl)- 
pyrido[2.3-o] pyfim7dintf]-3-acetate ( Chemical Formula 49 ) 



TO 




(49) 



The compound (300 mg. 0.49 mmol.) obtained in Example 16 was dissolved in dichloromethane (20 

ml). 

20 To the solution was added m-chlorobenzoyl hydroperoxide (0.25 g), and the mixture was stirred for 21 
hours at room temperature. To the reaction mixture was added isopropyl ether (80 ml) to give 200 mg (yield 
65%) of colorless powdery crystals, m.p. 1 76-1 78 "C. The elemental analysis values were shown in Table 
41 . The NMR spectrum and IR spectrum of thus obtained compound are as follows. 

1 H-NMR(200MHz. DMSO-d*) 5 ppm : 1.07(6H.d). 1.34<9H,s). 3.33(1 H.m). 3.90(3H,s). 4.44(2H,s). 5.53- 
25 (2H.s). 6.79-6.90<2H.m). 7.05(1H.d), 7.24(1H.td), 7.43(1H.d), 7.80-7.97(3H,m), 8.12(1H,d), 8.49(1H,d). 
IR(KBr): 3445. 2974. 2372. 1719. 1673. 1572 1460 cm ~\ 



Table 41 



Elemental Analysis for C34H34N4OS * 25 H2O 




C(%) 


H(%) 


N(%) 


Calcd. 


62.91 


5.67 


8.63 


Found 


62.91 


5.42 


8.24 



[Example 36] 

40 

Using the compounds obtained in Example 17 (Comp.No.15)the method described in Example 35 was 
repeated. The compound thus obtained ( Chemical Formula 50) was listed in Table 42. 



0 OR 3 

O^N^N^ (50) 



50 Me O 



55 
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Table 42 



Ex.36 Cpd. 
No. 


(R 2 ) 


5-substit. ( QR 3 ) 


Yield (%) 


m.p. ( -C) 


1 


ethyl 


quinoline-1 -oxide-3-y I 


12 


powder 



[Example 37] 

Formulation of tablets containing the compound of this invention as effective component (1) 

Using 100 mg of the compound of compound number 2 in Example 19 of the present invention, 165 mg 
of lactose. 25 mg of corn starch, 4 mg of polyvinyl alcohol, 5 mg of avicel and 1 mg of magnesium stearate, 
tablets are prepared by a conventional process. 

[ Example 38] 

Formulation of tablets containing the compound of this invention as effective component (2) 

Using 100 mg of the compound of Example 10 of the present invention, 165 mg of lactose, 25 mg of 
corn starch, 4 mg of polyvinyl alcohol, 5 mg of avicel and 1 mg of magnesium stearate, tablets are 
prepared by a conventional process. 

[Example 39] 

Formulation of tablets containing the compound of this invention as effective component (3) 

Using 100 mg of the compound of Example 12 of the present invention, 165 mg of lactose, 25 mg of 
corn starch. 4 mg of polyvinyl alcohol, 5 mg of avicel and 1 mg of magnesium stearate, tablets are 
prepared by a conventional process. 

[Example 40] 

Formulation of tablets containing the compound of this invention as effective component (4) 

Using 100 mg of the compound of Example 20 of the present invention, 165 mg of lactose, 25 mg of 
corn starch, 4 mg of polyvinyl alcohol, 5 mg of avicol and 1 mg of magnesium stearate, tablets are 
prepared by a conventional process. 

[Example 41] 

Formulation of tablets containing the compound of this invention as effective component (5) 

Using 100 mg of the compound of compound number 9 obtained in Example 21 of the present 
invention. 165 mg of lactose. 25 mg of corn starch. 4 mg of polyvinyl alcohol. 5 mg of avicel and 1 mg of 
magnesium stearate, tablets are prepared by a conventional process. 

[Example 42] 

Formulation of injection containing the compound of this invention as effective component (1) 

In 15 mg of a 1M aqueous solution of sodium hydroxide is dissolved 5 g of the compound of compound 
number 2 obtained in Example 19 of the present invention. The solution is adjusted to pH 7.6 with a 0.1 M 
HCI. to which is added water for injection to make the whole volume 100 ml. This solution is subjected to 
sterilizing filtration using 0.22 urn membrane filter, which is distributed into sterilized vials in 2 ml each 
portion, followed by conventional lyophilization to afford lyophilized injections in a form of 100 mg/vial. 
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[Example 43] 

Formulation of injection containing the compound of this invention as effective component (2) 

5 In 15 mg of a 1M aqueous solution of sodium hydroxide is dissolved 5 g of the compound of Example 

10 of the present invention. The solution is adjusted to pH 7.6 with a 0.1 M HCI, to which is added water for 
injection to make the whole volume 100 ml. This solution is subjected to sterilizing filtration using 0.22 urn 
membrane filter, which is distributed into sterilized vials in 2 ml each portion, followed by conventional 
lyophilization to afford lyophilized injections in a form of 100 mg/vial. 

10 

[Example 44] 

Formulation of injection containing the compound of this invention as effective component (3) 

;s In 15 mg of a 1M aqueous solution of sodium hydroxide is dissolved 5 g of the compound of Example 

12 of the present invention. The solution is adjusted to pH 7.6 with a 0.1 M HCI, to which is added water for 
injection to make the whole volume 100 ml. This solution is subjected to sterilizing filtration using 0.22 am 
membrane filter, which is distributed into sterilized vials in 2 ml each portion, followed by conventional 
lyophilization to afford lyophilized injections in a form of 100 mg/vial. 

20 

[Example 45] 

Formulation of injection containing the compound of this invention as effective component (4) 

25 In 15 mg of a 1M aqueous solution of sodium hydroxide is dissolved 5 g of the compound of Example 
20 of the present invention. The solution is adjusted to pH 7.6 With a 0.1 M HCI. to which is added water for 
injection to make the whole volume 100 ml. This solution is subjected to sterilizing filtration using 0.22 um 
membrane filter, which is distributed into sterilized vials in 2 ml each portion, followed by conventional 
lyophilization to afford lyophilized injections in a form of 100 mg/vial. 

30 

[Example 46] 

Formulation of injection containing the compound of this invention as effective component (5) 

35 In 15 mg of a 1M aqueous solution of sodium hydroxide is dissolved 5 g of the compound of compound 
number 9 obtained in Example 21 of the present invention. The solution is adjusted to pH 7.6 with a 0.1 M 
HCI, to which is added water for injection to make the whole volume 100 ml. This solution is subjected to 
sterilizing filtration using 0.22 um membrane filter, which is distributed into sterilized vials in 2 ml each 
portion, followed by conventional lyophilization to afford lyophilized injections in a form of 100 mg/vial. 

40 

[Pharmacological Experiment - 1 ] 
Endothelin Receptor- Assay 

45 Endothelin- A receptors was prepared by diluting a fraction of porcine cardiac ventricular muscle 
membrane with an assay buffer [20 mM Tris-HCI, 2mM EGTA ( ethyleneglycol bis(2*aminoethylether) tetra 
acetic acid), 5 mM magnesium acetate, 0.1% BSA (bovine serum albumin), 0.03% NaNa, 0.5 mM PMSF- 
(phenyl methyl sulfonyl fluoride), 20 ug/ml leupeptin, 4 ug/ml E-64( products of the Peptide Institute ), 1 
ug/ml pepstatin, (pH 7.2)] to make a solution of the fraction of porcine cardiac ventricular membrane (12 

so ug'ml). 

Endothelin-B receptor was prepared by diluting a fraction of bovine cerebral membrane with the same 
assay buffer as mentioned above to make a solution having a concentration of 180 ug/ml. 

To 100 ul of each portion was added 5 nM[ ,2S l] endothelin- 1 (2 ul ). A dimethylsulfoxide solution (3 ul) 
of the sample was added thereto and incubated at 25 * C for 60 minutes. 
55 And, to determine the maximum binding amount (Bo) and non-specific binding amount (NSB). lots to 

which a dimethyl sulfoxide solution (3 ul) or a dimethyl sulfoxide solution (3 ul) containing endothelin-1 
(10~ 5 M) was added were also incubated. 
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These lots were supplemented with 0.05% CHAPS(3-[(3-chloroamidopropyl)dimethylammonio]-l-pro- 
panesulfonate)-assay buffer (1.5 ml), subjected to filtration through a glass fiber filter GF/F(trade name; 
product of Wattman Ltd. (England)), and then washed with the same buffer(1.5 ml). 

Radioactivity on the filter was counted in a gamma-counter to determine the Percent Maximum Binding 
(PMB) in accordance with the following calculation formula. 

The concentration causing PMB = 50% was determined as IC50 value. ICsc values of some of the' 
compounds of this invention, synthesized in the above-mentioned examples, are shown in Table 43. 

PMB = [(B-NSB) / (Bo-NSB)] x 100 

Table 43 



Compound No. 


ICso value: uM 




Endothelin-A Receptor (porcine) 


Endothelin-B Receptor (bovine) 


Cpd. of Ex.10 


11 


64 


Cpd. of Ex.12 


18 


130 



[Pharmacological Experiment - 2 ] 
Endothelin Receptor-Assay 

Endothelin (ET) receptors were prepared by diluting fractions of insect cell (Sf9) membrane having 
human endothelin-A (ETA) receptors or human endothelin-B (ETB) receptors appeared, with an assay buffer 
[20 mM Tris-HCI, 2 mM EGTA( ethyleneglycol bis(2-aminoethylether) tetra acetic acid), 5 mM magnesium 
acetate, 0.1% BSA (bovine serum albumin), 0.03% NaNa, 0.5 mM PMSF(phenyl methyl sulfonyl fluoride), 
20 ug/ml leupeptin, 4 ug/ml E-64 ( products of the Peptide Institute ), 1 ug/ml pepstatin, (pH 7.2)] 
respectively in a concentration of 1.4 ug/ml in the former case and 0.7 ug/ml in the latter case. 

To 100 ul of each portion was added 5 nM[ 125 l] endothelin-1 (2 ul ). A dimethylsulfoxide solution (3 ul) 
of the sample was added thereto and incubated at 25 * C for 60 minutes. 

And, to determine the maximum binding amount (Bo) and non-specific binding amount (NSB), lots to 
which a dimethyl sulfoxide solution (3 ul) or a dimethyl sulfoxide solution (3 ul) containing endothelin-1 
(10~ 5 M) had been added, were also incubated. 

These lots were supplemented with 0.05% CHAPS(3-[(3-chloroamidopropyl)dimethylammonio]-1-pro- 
panesulfonate)-assay buffer (1.5 ml), subjected to filtration through a glass fiber filter GF/F (trade name; 
product of Wattman Ltd. (England)), and then washed with the same buffer (1.5 ml). 

Radioactivity on the filter was counted in a gamma-counter to determine the Percent Maximum Binding 
(PMB) in accordance with the aforesaid calculation formula. The concentration causing PMB - 50% was 
determined as IC50 value. ICso values of some of the compounds of this invention, synthesized in the 
above-mentioned examples, are shown in Table 44. 
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Table 44 



Compound No. 


ICso value: uM 


Example No. 


Compound No. 


Endothelin*A Receptor (human) 


Endothelin-B Receptor (human) 


10 




11 


- 


12 




22 


- 


14 




3.7 


67 


15 


4 


0.89 


95 


16 




1.6 


69 


17 


1 


0.71 


19 


18 




0.15 


69 


19 


2 


0.07 


65 


19 


5 


0.98 


23 


20 




0.12 


14 


21 


9 


0.056 


14 


23 




0.92 


4.3 


27 




4.5 


47 


28 


8 


1.1 


76 


29 




0.57 


95 


31 




0.12 


88 



10 



IS 



20 



25 



30 



35 



40 



According to the result shown in the table 43 and 44, it has been proved that the compound [A] or its 
salt of this invention have excellent endothelin receptor antagonistic action to both endothelin-A receptor 
and endothelin-B receptor. 

The compounds of this invention have an endothelin receptor antagonistic action, which are effective as 
prophylactic and therapeutic agents against acute renal insufficiency, myocardial infarction, hypertension, 
cerebral infarction, angina pectoris, arteriosclerosis, hepatopathy, pulmonary hypertension, bronchial asth- 
ma, organohypofunction occuring during operation or transplantation of organs. 

It is apparent that various modifications may be made in the foumulations and application of the novel 
compound of this invention, without departing from the invention concept herein, as defined in the following 
claims. 



45 



Claims 

1. A pyrido[2.3-d]pyrimidtne derivative represented by the formula (A) ; 



so 



O OR 3 

^OOC(CH 2 )n^A^y R 4 

O^N "S^- R 5 



R« 



(A) 



wherein Q is -(CH 2 )m- (m denotes 0 or an integer of 1 to 2), -O-. -S(0)p- (p denotes 0 or an integer of 
1 to 2) or -NH-; 
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n denotes 0 or an integer of 1 to 3; 

R 1 and R 2 independently are hydrogen atom, an optionally substituted Ci-s alkyl group, an 
optionally substituted aryl group or an optionally substituted aralkyl group; 

R 3 is an optionally substituted cyclic hydrocarbon group or an optionally substituted heterocyclic 
5 group; 

R* is hydrogen atom, an optionally substituted Ci-6 alkyl group, an optionally substituted aryl 
group or an optionally substituted aralkyl group, cyano group, -COOR 6 (R 6 is hydrogen atom, 
an optionally substituted Ci -& alkyl group, an optionally substituted cyclic hydrocarbon group or 
an optionally substituted aralkyl group) or -COIMR 7 R 8 (R 7 and R 8 independently are hydrogen atom, an 
10 optionally substituted Ci-b alkyl group, * an optionally substituted cyclic hydrocarbon group or an 
optionally substituted aralkyl group); 

R 5 is hydrogen atom, an optionally substituted Ci- 5 alkyl group, an optionally substituted aryl 
group, an optionally substituted aralkyl group, - X 1 R 9 (X 1 is -O-, -NR 10 - or -S-, 

R 9 and R 10 independently are hydrogen atom, an optionally substituted Ci -6 alkyl group, an optionally 
is substituted aryl group or an optionally substituted aralkyl group); or its salt. 

2. The pyrido[2,3-d]pyrimidine derivative or its salt, as claimed in Claim 1, wherein an optionally 
substituted Ci-g alkyl group is a Ci-& alkyl group. 

20 3. The pyrido[2,3-d]pyrimidine derivative or its salt, as claimed in Claim 1, wherein Q is -(CH 2 ) m - ( m 
denotes 0 or an integer of 1 to 2). 

4. The pyrido[2,3-d3pyrimidine derivative or its salt, as claimed in Claim 3, wherein m is 0. 

25 5. The pyrido[2,3-d]pyrimidine derivative or its salt, as claimed in Claim 1, wherein n is an integer oM to 
3. 

6. The pyrido[2,3-d]pyrimidine derivative or its salt, as claimed ip Claim 1 , wherein R 1 is 
hydrogen atom; 

30 a Ct-g alkyl group optionally substituted by at least one member selected from the group 

consisting of a C3-7 cycloalkyl group, a 5 to 10-membered aromatic heterocyclic group containing 1 to 
4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur atom, a 5 to 10-membered non- 
aromatic heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom 
and sulfur atom, amino group, a mono-(Ci-s alkyl)amino group, a di(Ci-e alkyl)amino group, amidino 

35 group, a C1-6 alkylcarbonyl group, a Ce-n arylcarbonyl group, a C7-is aralkylcarbonyl group, a Ci-e 
alkoxycarbonyl group, a Ce-u aryloxycarbonyl group, a C7-15 aralkyloxycarbonyl group, carbamoyl 
group, a mono-(Ci -ejalkylcarbamoyl group, a di-(Ci-6)alkylcarbamoyl group, sulfamoyl group, a mono- 
(Ci- & )alkylsulfamoyl group, a di-(Ci - 6 )alkylsulfamoyl group, carboxyl group, hydroxyl group, a Ci- 6 
alkoxy group, a C2-& alkenyloxy group, a C3-7 cycloalkyloxy group, a Ce-i* aryloxy group, a C7-15 

40 aralkyloxy group, mercapto group, a Ci-e alkylthio group, a Ce-u aryfthio group, a C7-15 aralkylthio 
group, sulfo group, cyano group, azido group, nitro group, nitroso group and a halogen atom; 

a Ct-i* aryl group optionally substituted by at least one member selected from the group 
consisting of a Ci-& alkyl group, a C2-6 alkenyl group, a C2-6 alkynyl group, a C 3 -? cycloalkyl group, 
a C&-M aryl group," a 5 to 10-membered aromatic heterocyclic group containing 1 to 4 hetero atoms 

45 selected from nitrogen atom, oxygen atom and sulfur atom, a 5 to 10-membered non-aromatic 
heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur 
atom, a C/-is aralkyl group, amino group, a mono-(Ci-& alkyl)amino group, a di(Ci -& , alkyl)amino 
group, amidino group, a Ci- 6 alkylcarbonyl group, a C&-u arylcarbonyl group, a C7-15 aralkylcarbonyl 
group, a Ci-e alkoxycarbonyl group, a C6-m aryloxycarbonyl group, a C7-15 aralkyloxycarbonyl group, 

so carbamoyl group, a mono-(Ci -s )alkylcarbamoyl group, a di-{Ci-s)alkylcarbamoyl group, sulfamoyl 
group, a mono-(Ci -ejalkylsulfamoyl group, a di-(Ci -&)alkylsulfamoyl group, carboxyl group, hydroxyl 
group, a Ci-t atkoxy group, a C2-& alkenyloxy group, a C3-7 cycloalkyloxy group, a Ce-u aryloxy 
group, a C7-15 aralkyloxy group, mercapto group, a Ci-s alkylthio group, a Cs-u arylthio group, a 
C7-1S aralkylthio group, sulfo group, cyano group, azido group, nitro group, nitroso group, a halogen 

55 atom and a Ci -3 alkylenedioxy group; or 

a C7-1S aralkyl group optionally substituted by at least one member selected from the group 
consisting of a Ci-s alkyl group, a C2-6 alkenyl group, a C2-6 alkynyl group, a C3-7 cycloalkyl group, 
a Ct-14 aryl group, a 5 to 10-membered aromatic heterocyclic group containing 1 to 4 hetero atoms 
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selected from nitrogen atom, oxygen atom and sulfur atom, a 5 to 10-membered non-aromatic 
heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur 
atom, a C?-is aralkyl group, amino group, a mono-(Ci-6 alkyl)amino group, a di(Ci-& alkyl)amino 
group, amidino group, a Ci-s alkylcarbonyl group, a C$-i4 any carbonyl group, a C7-15 aralkylcar- 
bonyl group, a C1 -& alkoxycarbonyl group, a C$-i4 aryloxycarbonyl group, a C7-15 aralkyloxycarbonyl 
group, carbamoyl group, a mono-(Ci -e )a!kylcarbamoyl group, a di-(Ci -6 )alky (carbamoyl group, sul- 
famoyl group, a mono-(Ci -sjalkylsulfamoyl group, a di-(Ci -c )alkylsulfamoyl group, carboxyl group, 
hydroxyl group, a Ci-s alkoxy group, a C2-6 alkenyloxy group, a C3-7 cycloatkyloxy group, a Cs-m 
aryloxy group, a C/-is aralkyloxy group, mercapto group, a Ci-t, alkylthio group, a C6-1* arylthio 
group, a C/-^^ aralkylthio group, sulfo group, cyano group, azido group, nitro group, nitroso group, a 
halogen atom and a Ci -3 alkylenedioxy group. 

The pyrido[2,3-djpyrimidine derivative or its salt, as claimed in Claim 1, wherein R 1 is 
hydrogen atom; 
a C1 -e alky) group ; or 

a C7-10 aralkyl group optionally substituted by at least one member selected from the group 
consisting of a Ci -c alkoxy group and a Ci -e alkylthio group. 

The pyrido[2,3-d]pyrimidine derivative or its salt as claimed in Claim 1 , wherein R 2 is 
hydrogen atom: 

a Ci-s alkyl group optionally substituted by at least one member selected from the group 
consisting of a C3-7 cycloalkyl group, a 5 to 10-membered aromatic heterocyclic group containing 1 to 
4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur atom, a 5 to 10-membered non- 
aromatic heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom 
and sulfur atom, amino group, a mono-(Ci-R alkyl)amino group, a di(Ci-s alkyl)amino group, amidino 
group, a Ci-s alkylcarbolyl group, aC«-u arylcarbonyl group, a C7-15 aralkyl carbonyl group, a Ci-s 
alkoxycarbonyl group, a Cs-m aryloxycarbonyl group, a C7-15 aralkyloxycarbonyl group, carbamoyl 
group, a mono-(Ci -&)alkylcarbamoyl group, a di-(Ci -&)alkylcarbamoyl group, sulfamoyl group, a mono- 
(Ci - 6 )alkylsulfamoyl group, a di-{Ci-6)alkylsulfamoyl group, carboxyl group, hydroxyl group, a Ci- 6 
alkoxy group, a C2-6 alkenyloxy group, a C3-7 cycloalkyloxy group, a Cs-u aryloxy group, a C7-15 
aralkyloxy group, mercapto group, a Ct-e alkylthio group, a C«-u arylthio group, a C7-15 aralkylthio 
group, sulfo group, cyano group, azido group, nitro group, nitroso group and a halogen atom; 

a C6-14 aryl group optionally substituted by at least one member selected from the group 
consisting of a Ci-& alkyl group, a C2-S alkenyl group, a C2-6 alkynyl group, a C3-7 cycloalkyl group, 
a Ct-i* aryl group, a 5 to 10-membered aromatic heterocyclic group containing 1 to 4 hetero atoms 
selected from nitrogen atom, oxygen atom and sulfur atom, a 5 to 10-membered non-aromatic 
heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur 
atom, a C7-1S aralkyl group, amino group, a mono-(Ci-6 alkyl>amino group, a di(Ci-e alkyl)amino 
group, amidino group, a C1-& alkylcarbonyl group, a Ce-i4 arylcarbonyl group, a C7-1S aralkylcarbonyl 
group, a C1-6 alkoxycarbonyl group, a Ce-u aryloxycarbonyl group, a C7-15 aralkyloxycarbonyl group, 
carbamoyl group, a mono-<Ci -&)alky (carbamoyl group, a di-(Ci -6)alkylcarbamoyl group, sulfamoyl 
group, a mono-{Ct-6)alkylsulfamoyl group, a di-(Ci-6)alkylsulfamoyt group, carboxyl group, hydroxyl 
group, a C1-6 alkoxy group, a C2-& alkenyloxy group, a C3-7 cycloalkyloxy group, a Ce-i* aryloxy 
group, a C7-15 aralkyloxy group, mercapto group, a C1-6 alkylthio group, a Cs-i* arylthio group, a 
C7-15 aralkylthio group, sulfo group, cyano group, azido group, nitro group, nitroso group, a halogen 
atom and a Ci -3 alkylenedioxy group; or 

a C7-1S aralkyl group optionally substituted by at (east one member selected from the group 
consisting of a Ci-s alkyl group, a C2-6 alkenyl group, a C2-6 alkynyl group, a Cs-7 cycloalkyl group, 
a Cfe-M aryl group, a 5 to 10-membered aromatic heterocyclic group containing 1 to 4 hetero atoms 
selected from nitrogen atom, oxygen atom and sulfur atom, a 5 to 10-membered non-aromatic 
heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur 
atom, a C7-13 aralkyl group, amino group, a mono-(Ci-e alkyl)amino group, di(Ci -e alkyl)amino group, 
amidino group, a Ci alkylcarbonyl group, aCs-u arylcarbonyl group, a C7-15 aralkylcarbonyl group, 
a C1-6 alkoxycarbonyl group, a C&-14 aryloxycarbonyl group, a C7-15 aralkyloxycarbonyl group, 
carbamoyl group, a mono-(Ci -sjalkylcarbamoyl group, a di-(Ci-6)alkylcarbamoyl group, sulfamoyl 
group, a mono-(Ci -sjalkylsulfamoyl group, a di-(Ci -&)alkylsullamoyl group, carboxyl group, hydroxyl 
group, a Ci -& alkoxy group, a C2-6 alkenyloxy group, a C3-7 cycloalkyloxy group, a Ct-i* aryloxy 
group, a C7-1S aralkyloxy group, mercapto group, a Ci -& alkylthio group, a Ct-i« arylthio group, a 
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C7-15 aralkylthio group, sulfo group, cyano group, azido group, nitro group, nitroso group, a halogen 
atom and a Ci -3 alkylenedioxy group. 

. The pyrido[2,3-d]pyrimidine derivative or its salt, as claimed in Claim 1, wherein R 2 is hydrogen atom 
or a C1 -6 alkyl group. 

0. The pyrido[2,3-d]pyrimidine derivative or its salt, as claimed in Claim 1 , wherein R 3 is 

a C&-1* aryl group optionally substituted by at least one member selected from the group 
consisting of a Ci-i alkyl group, a Ch-b alkenyl group, a Cz-b alkynyl group, a C3-/ cycloalkyl group, 
a Cb-M aryl group, a 5 to 10-membered aromatic heterocyclic group containing 1 to 4 hetero atoms 
selected from nitrogen atom, oxygen atom and sulfur atom, a 5 to 10-membered non-aromatic 
heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur 
atom, a C7-1S aralkyl group, amino group, a mono-(Ci-s alkyl)amino group, di(Ct-s alkyl)amino group, 
amtdino group, a Ci- 6 alkylcarbonyl group, a Cs-i* arylcarbonyl group, a C7-15 aralkylcarbonyl group, 
a C1-6 alkoxycarbonyl group, a C$-i+ aryloxycarbonyl group, a C7-15 aralkyloxycarbonyl group, 
carbamoyl group, a mono-(Ci - 6 )alkylcarbamoyl group, a di-(Ci-6>alkylcarbamoyl group, sulfamoyl 
group, a mono-<Ci -&)alkylsulfamoyl group, a di-(Ci -c)alkylsulfamoyl group, carboxyl group, hydroxy I 
group, a Ci -c alkoxy group, a C2-& alkenyloxy group, a Cs-7 cycloalkyloxy group, a Co-u aryloxy 
group, a C7-1S aralkyloxy group, mercapto group, a Ci-c alkylthio group, a Cs-i4 arylthio group, a 
C7-1S aralkylthio group, sulfo group, cyano group, azido group, nitro group, nitroso group, a halogen 
atom and a C1-3 alkylenedioxy group; 

a C3-10 cycloalkyl group or a Ca-ic bicycloalkyl group optionally substituted by at/ least one 
member selected from the group consisting of a Ci -& alkyl group, a C 2 -e alkeny group, a C 2 -s alkynyl 
group, carboxyl group, hydroxy! group, nitro group or a halogen atom; or 

a 5 to 13-membered aromatic heterocyclic group containing 1 to 4 hetero atoms selected from 
nitrogen atom, oxygen atom and sulfur atom or a 5 to 13-membered non-aromatic heterocyclic group 
containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur atom; optionally 
substituted by at least one member selected from the group consisting of a C1-6 alkyl group, a C2-6 
alkenyl group, a C2-6 alkynyl group, a C3-7 cycloalkyl group, a Cc-i* aryl group, a 5 to 10-membered 
aromatic heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom 
and sulfur "atom, a 5 to 10-membered non-aromatic heterocyclic group containing 1 to 4 hetero atoms 
selected from nitrogen atom, oxygen atom and sulfur atom, a C7-15 aralkyl group, amino group, a 
mono-(Ci-e alkyl)amino group, a di(Ci-e alkyt)amino group, amidino group, a Ci-e alkylcarbonyl 
group, a C6-m arylcarbonyl group, a C7-1S aralkylcarbonyl group, a Ci-e alkoxycarbonyl group, a 
Ct-M aryloxycarbonyl group, a C7-15 aralkyloxycarbonyl group, carbamoyl group, a mono-(C -6>- 
alkylcarbamoyl group, a di-(Ci -& )alkylcarbamoyl group, sulfamoyl group, a mono-(d -ejalkylsulfamoyl 
group, a di-(Ci -s )alkylsulf amoyl group, carboxyl group, hydroxyl group, a C1-6 alkoxy group, a C2-6 
alkenyloxy group, a C3-7 cycloalkyloxy group, a Ct-u aryloxy group, a C7-15 aralkyloxy group, 
mercapto group, a Ci- 6 alkylthio group, aCe-u arylthio group, a C7-15 aralkylthio group, sulfo group, 
cyano group, azido group, nitro group, nitroso group and a halogen atom . 

1. The pyrido[2,3-d]pyrimidine derivative or its salt, as claimed in Claim 10, wherein a 5 to 13-membered 
aromatic heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom 
and sulfur atom is one selected from the group consisting of furyl group, thienyl group, pyrrolyl group, 
oxazolyl group, isoxazotyl group, thiazolyl group, isothiazolyl group, imidazolyl group, pyrazolyl group, 
1 ,2,3-oxadiazolyl group, 1,2,4-oxadiazolyl group, 1 ,3,4-oxadia20lyl group, furazanyl group. 1,2,3- 
thiadiazolyl group. 1 ,2,4-thiadiazolyl group, 1 ,3,4-thiadiazolyl group. 1 ,2.3-triazolyl group, 1 ,2,4-triazolyl 
group, tetrazolyl group, pyridyl group, pyridazinyl group, pyrimidinyl group, pyrazinyl group, triazinyl 
group, benzofuranyl group, isobenzofuranyl group. benzo[b]thienyl group, indolyl group, isoindolyl 
group, 1H-indazolyl group, benzoimidazolyl group, benzoxazolyl group, 1 ,2-benzoisoxazolyl group, 
benzothiazolyl group, 1 ,2-benzoisothiazolyl group, 1 H-benzotriazolyl group, quinolyl group, quinoline-N- 
oxide-2-yl group. 

quinoline-N-oxide-3-yl group, isoquinolyl group, cinnolinyl group, quinazolinyl group, quinoxalinyl 
group, phthalazinyl group, naphthyridinyl group, purinyl group, pteridinyl group, carbazolyl group, 
alpha-carbolinyl group, beta-carbolinyl group, gamma-carbolinyl group, acrydinyl group, phenoxazinyl 
group, phenothiazinyl group, phenazinyl group, phenoxathiinyl group, thianlhrenyl group, phenanth- 
ridinyl group, phenanthrolinyl group, indolizinyl group, pyrrolop ,2-b]pyridazinyl group, pyrazolofj ,5-a]- 
pyridyl group, imrdazop ,2-a]pyridyl group, imidazo[1 ,5-a]pyridyl group. imidazo[1 ,2-b]pyridazinyl group. 
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imidazo [1,2-a] pyrimtdinyl group, 1 ,2,4-triazoto [4,3-a] pyridyl group and 1 ,2,4-triazolo [4,3-b] 
pyridazinyl group; and a 5 to 13-membered non-aromatic heterocyclic group containing 1 to 4 hetero 
atoms selected from the group consisting of nitrogen atom, oxygen atom and sutfur atom is one 
selected from the group consisting of oxiranyl group, azetidinyl group, oxetanyl group, thietanyl group, 
pyrrolidinyl group, tetrahydrofuryl group, thiolanyl group, piperidyl group, tetrahydropyranyl group, 
morpholinyl group, thiomorpholinyl group and piperazinyl group. 

12. The pyrido[2,3-d]pyrimidine derivative or its salt as claimed in Claim 1, wherein R 3 is 

a Cb-1* aryl group optionally substituted by at least one member selected from the group 
consisting of a Ci - b alkyl group, a C3-7 cycloalkyt group, Ci-t alkoxy group, a halogen atom, nitro 
group, cyano group or phenyl group; or 

a 5 to 13-membered aromatic heterocyclic group containing 1 to 4 hetero atoms selected from 
nitrogen atom, oxygen atom and sulfur atom, optionally substituted by at least one member selected 
from the group consisting of a Ci -e alkyl group, Ci -& alkoxy group, oxo group or hydroxyl group. 

13. The pyrido[2,3-d]pyrimidine derivative or its salt, as claimed in Claim 12, wherein the Ce-i* aryl group 
is phenyl group or naphthyl group. 

14. The pyrido[2,3-d]pyrimidine derivative or its salt, as claimed in Claim 12, wherein the 5 to 13- 
membered aromatic heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, 
oxygen atom and sulfur atom is pyridyl group, quinolyl group, quinoline-N-oxide-2-yl group, quinoline- 
N-oxide-3-yt group, benzofuranyl group, benzo[bJthienyl group or thtenyt group. 

15. The pyrido[2.3-d]pyrimidine derivative or its salt, as claimed in Claim 1, wherein R 3 is a quinolyl group 
optionally substituted by oxo group or hydroxyl group. 

16. The pyrido[2.3-d]pyrimidine derivative or its salt as claimed in Claim 1, wherein R 3 is 2-(4-quinolonyl) 
group. 

17. The pyrido[2,3-d]pyrimidine derivative or its salt as claimed in Claim 1, wherein R* is 

hydrogen atom; 

a C1-6 alkyl group optionally substituted by at least one member selected from the group 
consisting of a Cj-7 cycloalkyl group, a 5 to 10-membered aromatic heterocyclic group containing 1 to 
4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur atom, a 5 to 10-membered non- 
aromatic heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom 
and sulfur atom, amino group, a mono-(Ci-c alkyljamino group, a di<Ci-e alkyl)amino group, amidino 
group, a C1-6 alkylcarbonyl group, a Cs-i* arylcarbonyl group, a C7-1S aralkylcarbonyl group, a Ci-e 
alkoxycarbony! group, a Ce-i4 aryloxycarbonyl group, a C7-15 aralkyloxycarbonyl group, carbamoyl 
group, a mono-{Ci -s )alkylcarbamoyl group, a di-(Ci -s)alky (carbamoyl group, sulfamoyl group, a mono- 
(Ci - 6 )alkylsulfamoyl group, a di-(Ci -&)alkylsulfamoyl group, carboxyl group, hydroxyl group, a Ci-& 
alkoxy group, a C 2 -6 alkenyloxy group, a C3-7 cycloalkyloxy group, aCs-u aryloxy group, a C7-15 
aralkyloxy group, mercapto group, a Ci-e alkylthio group, a Ce-i* arylthio group, a C7-15 aralkylthio 
group, sullo group, cyano group, azido group, nitro group, nitroso group and a halogen atom; 

a Ce-1* aryl group optionally substituted by at least one member selected from the group 
consisting of a Ci-e alkyl group, a C2-6 alkenyl group, a C2-& alkynyl group, a C3-7 cycloalkyl group, 
a Ct-14 aryl group, a 5 to 10-membered aromatic heterocyclic group containing 1 to 4 hetero atoms 
selected from nitrogen atom, oxygen atom and sulfur atom, a 5 to 10-membered non-aromatic 
heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur 
atom, a C7-isaralkyl group, amino group, a mono-(Ci-6 alkyl)amino group, a di(Ci-& alkyl)amino 
group, amidino group, a Ci -s alkylcarbonyl group, a Ce-u arylcarbonyl group, a C7-15 aralkylcarbonyl 
group, a Ci-e alkoxycarbonyl group, a Cs-m aryloxycarbonyl group, a C7-15 aralkyloxycarbonyl group, 
carbamoyl group, a mono-(Ci -&)alky (carbamoyl group, a di-(Ci -&)alkylcarbamoyl group, sulfamoyl 
group, a mono-(Ci -sjalkylsulfamoyl group, a di-(Ci - 6 )alkylsulfamoyl group, carboxyl group, hydroxyl 
group, a Ci -s alkoxy group, a C2-6 alkenyloxy group, a C3-7 cycloalkyloxy group, a Ct-i* aryloxy 
group, a C7-15 aralkyloxy group, mercapto group, a Ci-& alkylthio group, a Cs-m arylthio group, a 
C7-15 aralkylthio group, sulfo group, cyano group, azido group, nitro group, nitroso group, a halogen 
atom and a Ci -3 aikylenedioxy group; 

a C7-1S aralkyl group optionally substituted by at least one member selected from the group 
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cons stmg of a Ci -j alkyl group, a C2-6 alkenyl group, a C2-6 alkynyl group, a C3-7 cycloalkyl group, 
a C - . aryl group, a 5 to 10-membered aromatic heterocyclic group containing 1 to 4 hetero atoms 
seiectwU l*urn nitrogen atom, oxygen atom and sulfur atom, a 5 to 10-membered non-aromatic 
heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur 
alum, a C/-i«-. aialkyl group, amino group, a mono-(Ci-e alkyl)amino group, di(Ci -6 alkyljamino group, 
amidino group, a C1-6 alkylcarbonyl group, aCt-u arylcarbonyl group, a C7-15 aralkylcarbonyl group, 
a Ci-fc alkoxycarbonyl group, a C&-14 aryloxycarbonyl group, a C7-15 aralkyloxycarbonyl group, 
carbamoyl group, a mono-(Ci -e Jalkylcarbamoyl group, a di-(Ci -gjalkylcarbamoyl group, sulfamoyl 
group, a mono-<Ci-t,)alkylsulfamoyl group, a di-(Ci - b )alkylsulfamoyl group, carboxyl group, hydroxyl 
group, a C'- fc alkoxy group, a C 2 -b alkenyloxy group, a C 3 -/ cycloalkyloxy group, a Cb-i* aryloxy 
group, a Cr-<- aralkyloxy group, mercapto group, a Ci-& alkylthio group, a Cs-i* arylthio group, a 
C — aralkylthio group, sulfo group, cyano group, azido group, nitro group, nitroso group, a halogen 
atom and a C - . alxylcncdioxy group; 
cyano group, or 

-COOR* or -CONR'R 8 ( R 6 ,R 7 and R 8 independently stand for (1) hydrogen atom; (2) a Ci - s alkyl 
group optionally substituted by at least one member selected from the group consisting of a C3-7 
cycloalkyl group, a 5 to 10-membered aromatic heterocyclic group containing 1 to 4 hetero atoms 
selected from nrtrogen atom, oxygen atom and sulfur atom, a 5 to 10-membered non-aromatic 
heterocyclic group containing 1 to 4 hetero atoms selected from nrtrogen atom, oxygen atom and sulfur 
atom, amino group, a mono-(Ci-s alkyl)amino group, a di(Ci-& alkyljamino group, amidino group, a 
C,-fc alkylcarbonyl group, a Cs-m arylcarbonyl group, a C 7 -is aralkylcarbonyl group, a Ci -6 
alkoxycarbonyl group, a Ct-14 aryloxycarbonyl group, a C7-15 aralkyloxycarbonyl group, carbamoyl 
group, a moncHCi - fc )alky [carbamoyl group, a di-(Ci - 6 )alkylcarbamoyl group, sulfamoyl group, a mono- 
(Ci )alkylsulfarnoyl group, a di-(Ci -sjalkylsulfamoyl group, carboxyl group, hydroxyl group. a ; d- G 
alkoxy group, a C?-*. alkenyloxy group, a C 3 - 7 cycloalkyloxy group, a Cs-n aryloxy group, a C ? -is 
aralkyloxy group, mercapto group, a Ci-r alkylthio group, a Cc-m arylthio group, a C7-1S aralkylthio 
group, sulfo group, cyano group.azido group, nitro group, nitroso group and a halogen atom; (3) a 
Cfi-i* aryl group optionally substituted by at least one member selected from the group consisting of a 
C1-6 alkyl group, a C 2 -& alkenyl group, a C 2 -& alkynyl group, a C3-7 cycloalkyl group, a Cb-m aryl 
group, a 5 to 10-membered aromatic heterocyclic group containing 1 to 4 hetero atoms selected from 
nitrogen atom, oxygen atom and sulfur atom, a 5 to 10-membered non-aromatic heterocyclic group 
containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur atom, a 
Cr-isaralkyl group, amino group, a mono-(Ci-6 alkyl)amino group, a di(Ci-e alkyl)amino group, 
amidino group, a Ct- 6 alkylcarbonyl group, a Ce-i* arylcarbonyl group, a C7-16 aralkylcarbonyl group, 
a C1-6 alkoxycarbonyl group, a Cc-i4 aryloxycarbonyl group, a C 7 -is aralkyloxycarbonyl group, 
carbamoyl group, a mono-(Ci -& Jalkylcarbamoyl group, a di-(Ci -& Jalkylcarbamoyl group, sulfamoyl 
group, a mono-(Ci - 6 )alkylsulfamoyt group, a di-(Ci - 6 )alky (sulfamoyl group, carboxyl group, hydroxyl 
group, a Ci- 6 alkoxy group, a C 2 - 6 alkenyloxy group, a C3-7 cycloalkyloxy group, a C*-i* aryloxy 
group, a C7-1S aralkyloxy group, mercapto group, a C1-& alkylthio group, a Cs-u arylthio group, a 
C7-15 aralkylthio group, sulfo group, cyano group, azido group, nitro group, nitroso group, a halogen 
atom and a Ci- 3 alkylenedioxy group; (4) a C 3 -i 0 cycloalkyl group or a C3-10 bicycloalkyl group 
optionally substituted by at least one member selected from the group consisting of a Ci -5 alkyl group, 
a C?-6 alkeny group, a C?- 6 alkynyl group, carboxyl group, hydroxyl group, nitro group and a halogen 
atom; or (5) a C7-15 aralkyl group optionally substituted by at least one member selected from the 
group consisting of a Ci- 6 alkyl group, a C 2 -g alkenyl group, a C 2 - 6 alkynyl group, a C3-7 cycloalkyl 
group, aCs-u aryl group, a 5 to 10-membered aromatic heterocyclic group containing 1 to 4 hetero 
atoms selected from nitrogen atom, oxygen atom and sulfur atom, a 5 to 10-membered non-aromatic 
heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur 
atom, a C7-15 aralkyl group, amino group, a mono-(Ci-6 alkyljamino group, di(Ci-& alkyljamino group, 
amidino group, a Ci- 6 alkylcarbonyl group, aCt-u arylcarbonyl group, a C7-15 aralkylcarbonyl group, 
a C1-6 alkoxycarbonyl group, a Ci-n aryloxycarbonyl group, a C7-15 aralkyloxycarbonyl group, 
carbamoyl group, a mono-(Ci - 6 )alkylcarbamoyl group, a di-(Ci - 6 Jalkylcarbamoyt group, sulfamoyl 
group, a mono-(Ci - 6 )alkylsulfamoyl group, a di-(Ci - 6 )alkylsulfamoyl group, carboxyl group, hydroxyl 
group, a C1-4 alkoxy group, a C 2 - 6 alkenyloxy group, a C3-7 cycloalkyloxy group, a Ct-i* aryloxy 
group, a C7-15 aralkyloxy group, mercapto group, a Ci- 6 alkylthio group, a C«-m arylthio group, a 
C^-is aralkyllhio group, sulfo group, cyano group, a^ido group, nitro group, nitroso group, a halogen 
atom and a Ci'-o alkylenedioxy group). 
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18. The pyrido[2.3-djpyrimidine derivative or its salt, as claimed in Claim 1, wherein R* is 

-COOR 0 ' ( R C1 is hydrogen atom; a Ci-g alkyl group optionally substituted by at least one member 
selected from the group consisting of carboxyl group and a 5 to 10-membered heterocyclic group 
containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur atom; C3-7 
5 cycloalkyl group; or a C7-15 aralky group); or 

CONR 7l R 8l ( R 71 and R 81 independently are hydrogen atom, C1-& alkyl group or C6-1* aryl group 

)■ 

19. The pyrido[2,3-d]pyrimidine derivative or its salt, as claimed in Claim 18, wherein a 5 to 10-membered 
jo heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur 

atom is quinolyl group. 

20- The pyrido[2.3-d]pyrimidine derivative or its salt, as claimed in Claim 1 , wherein R 5 is 
hydrogen atom; 

J5 a C1-6 alkyl group optionally substituted by at least one member selected from the group 

consisting of a C3-7 cycloalkyl group, a 5 to 10-membered aromatic heterocyclic group containing 1 to 
4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur atom, a 5 to 10-membered non- 
aromatic heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom 
and sulfur atom, amino group, a mono-<Ci-s alkyl)amino group, a di(Ci-& alkyl)amino group, amidino 

20 group, a C1-6 alkylcarbonyl group, a C$-n arylcarbonyl group, a C7-15 aralkylcarbonyl group, a Ci-s 

alkoxycarbonyl group, a Ct-n aryloxycarbonyl group, a C7-15 aralkytoxycarbonyl group, carbamoyl 
group, a mono-(Ci - 6 )alky (carbamoyl group, a di-(Ci - 6 )alky (carbamoyl group, sulfamoyl group, a mono- 
(Ci -sjalkylsulfamoyl group, a di-(Ci-6)alkylsulfamoyl group, carboxyl group, hydroxyl group, a Ci-s 
alkoxy group, a C2-& alkenyloxy group, a C3-7 cycloalkyloxy group, a U-u aryloxy group, a C7-15 

25 aralky loxy group, mercapto group, a Ci-e alkylthio group, a Cr-i* arylthio group, a C7-1S aralkylthio 

group, sulfo group, cyano group, azido group, nitro group, nitroso group and a halogen atom; 

a C6-14 aryl group optionally substituted by at least one member selected from the group 
consisting of a Ci-& alkyl group, a C2-6 alkenyl group, a C2-6 alkynyl group, a C3-7 cycloalkyl group, 
a C&-14 aryl group, a 5 to 10-membered aromatic heterocyclic group containing 1 to 4 hetero atoms 

30 selected from nitrogen atom, oxygen atom and sulfur atom, a 5 to 10-membered non-aromatic 
heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur 
atom, a C7-15 aralkyl group, amino group, a mono-(Ci-6 alkyl)amino group, a di(Ci-e alkyl)amino 
group, amidino group, a Ci-& alkylcarbonyl group, a Ce-i4 arylcarbonyl group, a C7-15 aralkylcarbonyl 
group, a Ci -e alkoxycarbonyl group, a Ct-i4 aryloxycarbonyl group, a C7-15 aralkyloxycarbonyl group, 

as carbamoyl group, a mono-(Ci -ejalkylcarbamoyl group, a di-(Ci -s)alkylcarbamoyl group, sulfamoyl 
group, a mono-(Ci-&)alkylsulfamoyl group, a di-<Ci -6)alkylsulfamoyl group, carboxyl group, hydroxyl 
group, a Ci-6 alkoxy group, a C2-6 alkenyloxy group, a Cs-7 cycloalkyloxy group, a Ct-i* aryloxy 
group, a C7-1S aralkyloxy group, mercapto group, a Ci-s alkylthio group, aCe-u arylthio group, a 
C7-15 aralkylthio group, sulfo group, cyano group, azido group, nitro group, nitroso group, a halogen 

40 atom and a Ci -3 alkylenedioxy group; 

a C7-1S aralkyl group optionally substituted by at least one member selected from the group 
consisting of a Ci-& alkyl group, a C2-6 alkenyl group, a C2-6 alkynyl group, a Ca-7 cycloalkyl group, 
a Ct-ii aryl group, a 5 to 10-membered aromatic heterocyclic group containing 1 to 4 hetero atoms 
selected from nitrogen atom, oxygen atom and sulfur atom, a 5 to 10-membered non-aromatic 

45 heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur 

atom, a C7-15 aralkyl group, amino group, a mono-<Ci-6 alkyl)amino group, di(Ci-6 alkyl)amino group, 
amidino group, a Ci-& alkylcarbonyl group, a Cs-n arylcarbonyl group, a C7-15 aralkylcarbonyl group, 
a C1-6 alkoxycarbonyl group, a Cg-i* aryloxycarbonyl group, a C7-15 aralkyloxycarbonyl group, 
carbamoyl group, a mono-(Ci -6>alkylcarbamoyl group, a di-(Ci -&)alky (carbamoyl group, sulfamoyl 

50 group, a mono-(Ci -e )alky I sulfamoyl group, a di-{Ci -tjalkylsulfamoyl group, carboxyl group, hydroxyl 
group, a Ci -6 alkoxy group, a C2-6 alkenyloxy group, a C3-7 cycloalkyloxy group, a C&-1* aryloxy 
group, a C7-15 aralkyloxy group, mercapto group, a Ci-e alkylthio group, a Cs-i* arylthio group, a 
C/-15 aralkylthio group, sulfo group, cyano group, azido group, nitro group, nitroso group, a halogen 
atom and a Ci -3 alkylenedioxy group; 

55 -OR 9 , -S-R 9 , or -NR 9 R 10 ( R 9 and R 10 independently are (1) hydrogen atom; (2) a Cj- 6 alkyl 

group optionally substituted by at least one member selected from the group consisting of a C3-7 
cycloalkyl group, a 5 to 10-membered aromatic heterocyclic group containing 1 to 4 hetero atoms 
selected from nitrogen atom, oxygen atom and sulfur atom, a 5 to 10-membered non-aromatic 
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heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur 
atom, amino group, a mono-(i-& alkyl)amino group, a di(Ci-s alkyl)amino group, amidino group, a 
Ct-e alkylcarbonyl group, a C&-i* arylcarbonyl group, a C7-15 aralkylcarbonyl group, a Ci-s 
alkoxycarbonyl group, a Cs-u aryloxycarbonyl group, a C7-15 aralkyloxycarbonyl group, carbamoyl 
group, a mono-(Ct -&)alkylcarbamoyl group, a di-(Ci -&)alkylcarbamoyl group, sulfamoyl group, a mono- 
(Ci -Oalkylsulfamoyl group, a di-(Ci -6>alkylsulfamoyl group, carboxyl group, hydroxyl group, a Ci-& 
alkoxy group, a C2-& alkenyloxy group, a C3-7 cycloalkyloxy group, a Ce-i* aryloxy group, a C7-1S 
aralkyloxy group, mercapto group, a Ci-e alkylthio group, a C$-m arylthio group, a C7-15 aralkylthio 
group, sulfo group, cyano group, azido group, nitro group, nitroso group and a halogen atom; (3) a 
Cb-14 aryl group optionally substituted by at least one member selected from the group consisting of a 
C1-6 alkyl group, a C2-6 alkenyl group, a C2-6 alkynyl group, a C3-7 cycloalkyl group, a Cs-u aryl 
group, a 5 to 10-membcred aromatic heterocyclic group containing t to 4 hetero atoms selected from 
nitrogen atom, oxygen atom and sulfur atom, a 5 to 10-membered non-aromatic heterocyclic group 
containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur atom, a C7-15 
aralkyl group, amino group, a mono-(Ci -& alkyl)amino group, a di(Ci -& alkyl)amino group, amidino 
group, a Ci -t alkylcarbonyl group, a Ce-i* arylcarbonyl group, a C7-15 aralkylcarbonyl group, a Ci -g 
alkoxycarbonyl group, a Cc-u aryloxycarbonyl group, a C7-1S aralkyloxycarbonyl group, carbamoyl 
group, a mono-(Ci -c)alkylcarbamoyl group, a di-(Ci -c)alkylcarbamoyl group, sulfamoyl group, a mono- 
(C,- 6 )alkylsurfamoyl group, a di-(Ci - 6 )alkylsulfamoyl group, carboxyl group, hydroxy! group, a Ci -& 
alkoxy group, a C2-6 alkenyloxy group, a C3-7 cycloalkyloxy group, a Cs-n aryloxy group, a C7-1S 
aralkyloxy group, mercapto group, a Ci -6 alkylthio group, a Cg-h arylthio group, a C7-15 aralkylthio 
group, sulfo group, cyano group, azido group, nitro group, nitroso group, a halogen atom an'd a Ci -3 
alkylenedioxy group: or (4) a C7-15 aralkyl group optionally substituted by at least one member 
selected from the group consisting of a Ci-s alkyl group, a C 2 -& alkenyl group, a C 2 -e alkynyl group, 
a C3-7 cycloalkyl group, a Cs-i* aryl group, a 5 to 10-membered aromatic heterocyclic group 
containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur atom, a 5 to 10- 
membered non-aromatic heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen 
atom, oxygen atom and sulfur atom, a C7-15 aralkyl group, amino group, a mono-(Ci-& alkyl)amino 
group, di(Ci -& alkyl)amino group, amidino group, a C1-6 alkylcarbonyl group, a Ce-M arylcarbonyl 
group, a C?--s aralkylcarbonyl group, a C--& alkoxycarbonyl group, a C&-14 aryloxycarbonyl group, a 
C7-1S aralkyloxycarbonyl group, carbamoyl group, a mono-(Ci - 6 )alkylcarbamoyl group, a di-(C-&)- 
alkytcarbamoyl group, sulfamoyl group, a mono-(Ci -fc)alkylsulfamoyl group, a di-(d -s)alkylsulfamoyl 
group, carboxyl group, hydroxyl group, a C1-6 alkoxy group, a C2-6 alkenyloxy group, a Cs-7 
cycloalkyloxy group, a Ct-i* aryloxy group, a C7-1S aralkyloxy group, mercapto group, a Ci-e 
alkylthio group, a C«-u arylthio group, a C?--s aralkylthio group, sulfo group, cyano group, azido 
group, nitro group, nitroso group, a halogen atom and a Ci -3 alkylenedioxy group). 

21. The pyrido[2,3-d]pyrinrtidine derivative or its salt, as claimed in Claim 1, wherein R 5 is hydrogen atom; 
a C1-6 alkyl group; or Cs-14 aryl group optionally substituted by a C1-3 alkylenedioxy group. 

22. The pyrido[2,3-d]pyrimidine derivative or its salt, as claimed in Claim 1, wherein FT is an optionally 
substituted benzyl group, R s is hydrogen atom, QR 3 is an optionally substituted phenyl group, R 4 is an 
optionally substituted carboxyl group and R 6 is a Ci -& alkyl group. 

2a The pyrido[2,3-d]pyrimidine derivative or its salt, as claimed in Claim 1, the derivative being repre- 
sented by the formula (A') ; 



o 



R 



31 





R 



wherein n" denotes an integer of 1 to 3; 
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R is hydrogen atom; a Ci-g alkyl group; or a C7-1S aralkyl group optionally substituted by at 
teas! one member selected from the group consisting of a Ci-t alkoxy group and a Ci-& alkylthio 
g f oup. 

R" is hydiogen atom or a Ci -& alkyl group; 

5 R 3 " is a Ct,-is aryl group optionally substituted by at least one member selected from the group 

consisting of a C1 -6 alkyl group, a C3-7 cycloalkyl group, a Ci-s alkoxy group, a halogen atom, nitro 
group, cyano group and phenyl group; or a 5 to 13-membered aromatic heterocyclic group containing 1 
to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur atom optionally substituted by 
at least one member selected from the group consisting of a Ci -t alkyl group, a Ci -b alkoxy group, 

10 oxo group and hydroxyl group; 

R*' is -COOR 61 ( R 61 is hydrogen atom; a Ci -& alkyl group optionally substituted by carboxyl 
group or a 5 to lO-mcmbcrcd heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen 
atom, cxygcn atom and sulfur atom; C3-7 cycloalkyl group; or C*-\s aralkyl group) or -CONR 71 R 81 ( 
R'' and R a ' independently are hydrogen atom; Ci -e alkyl group; or Ce-i* aryl group ); 

75 R'*' is hydrogen atom; a Ci-$ aJkyl group; or a Cs-i* aryl group optionally substituted by a Ci-s 

alkylenedioxy group. 

24. The pyrido[2.3-dlpynmidine derivative or its salt, as claimed in Claim 23, wherein the 5 to 13- 
membered aromatic heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, 

20 oxygen atom and sulfur atom in R 31 is pyridyl group, quinolyl group or thienyl group; and the 5 to 10- 

rnembered heterocyclic group containing 1 to 4 hetero atoms selected from nitrogen atom, oxygen 
atom and sulfur atom m R fc ' is quinolyl group. 

25. 2.4(1 H.3HhDioxo-6^thoxycarbonyl-7-isopropyM^ 
25 acetic acid or its salt. 

26. 2.4(1 H,3H)-Dioxo-6-ethoxycarbonyl-7-methyl-l-(2-methoxybenzyl)-5-(4-methoxyphenyl)pyrido[2.3-d] 
pyrimidine-3-acetic acid or its salt. 

30 27. Ethyl[2.4(1 H,3H)-Dioxo-6-carboxy-7-isopropyl-1 -(2-methoxybenzyl)-5-{2-(4~quinolonyl)]pyrido [2,3-d]- 
pyrimidine]-3-acetate or its salt. 

2a 2.4(1 H,3H)-Dioxo-6-carboxy-7-isopropy 1-1 -(2-methoxybenzyl)-5-[2-(4-quinolonyl)]pyrido[2 1 3-d]py rim idine 
-3-acetic acid or its salt. 

35 

29. 2.4(lH,3H)-Dioxo-6-carboxy-7-isopropyl-1-(2-methyt-thiobenzyl)-5-[2-(4-quinolonyl)]pyridot2,3-d]- 
pyrimidine-3-acetic acid or its salt. 

30. A process for producing a pyrido[2,3-d]pyrimidine derivative or its salt, as claimed in Claim 1, which 
40 comprises oxidation of a compound or its salt, the compound being represented by the formula (B); 



OR 3 



SO 



wherein Q is -(CH 2 )m- (m denotes 0 or an integer of 1 to 2). -0-. -S(0)p- (p denotes 0 or an integer of 
1 to 2) or -NH-; 

n denotes 0 or an integer of 1 to 3; 
&s R 1 and R 3 independently are hydrogen atom, an optionally substituted Ci -& alkyl group, an 

optionally substituted aryl group or an optionally substituted aralkyl group; 

R 3 is an optionally substituted cyclic hydrocarbon group or an optionally substituted heterocyclic 
group; 
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R* is hydrogen atom, an optionally substituted Ci-s alkyl group, an optionally substituted aryi 
group or an optionally substituted aralkyl group, cyano group, -COOR 6 (R 6 is hydrogen atom, an 
optionally substituted Ci-s alkyl group, an optionally substituted cyclic hydrocarbon group or an 
optionally substituted aralkyl group) or -CONR 7 R 8 (R 7 and R 8 independently are hydrogen atom/an 
optionally substituted Ci-e alkyl group, an optionally substituted cyclic hydrocarbon group or an 
optionally substituted aralkyl group); 

R 6 is hydrogen atom, an optionally substituted Ci-s alkyl group, an optionally substituted aryl 
group, an optionally substituted aralkyl group, - X 1 R 9 (X 1 is -O, -NR 10 - or -S-, R 9 and R 10 independently 
are hydrogen atom, an optionally substituted Ci-b alky* group, an optionally substituted aryl group or 
an optionally substituted aralkyl group). 

31. A process for producing a pyrido[2,3-d]pyrimidine derivative or its salt, as claimed in Claim 1, which 
comprises reacting a compound or its salt, the compound being represented by the formula (C); 

„~ t O SCH3 

R 2 OOC(CH 2 )n x N A^t R 4 

R 1 



(C) 



wherein , - 
n denotes 0 or an integer of 1 to 3; 

R 1 and R 2 independently are hydrogen atom, an optionally substituted Ci-e alkyl group, an 
optionally substituted aryl group or an optionally substituted aralkyl group; 

R* is hydrogen atom, an optionally substituted Ci- 6 alkyl group, an optionally substituted aryl 
group or an optionally substituted aralkyl group, cyano group, -COOR 6 (R 6 is hydrogen atom, an 
optionally substituted Ci-e alkyl group, an optionally substituted cyclic hydrocarbon group or an 
optionally substituted aralkyl group) or -CONR 7 R 8 (R 7 and R 8 independently are hydrogen atom, an 
optionally substituted Ci-s alkyl group, an optionally substituted cyclic hydrocarbon group or an 
optionally substituted aralkyl group); 

R 5 is hydrogen atom, an optionally substituted Ci-& alkyl group, an optionally substituted aryl 
group, an optionally substituted aralkyl group. - XW (X 1 is -0-, -NR 10 - or -S-, R 9 and R 10 indepen- 
dently are hydrogen atom, an optionally substituted Ci-& alkyl group, an optionally substituted aryl 
group or an optionally substituted aralkyl group); 

with a nucleophilic reagent represented by the formula R 3 QH, wherein Q is -{CH 2 ) m - (m denotes 0 
or an integer of 1 to 2). -CK -S(0)p- (p denotes 0 or or an integer of 1 to 2) or -NH-; R 3 is optionally 
substituted cyclic hydrocarbon group or an optionally substituted heterocyclic group. 

32. A process for producing a pyrido[2.3-d]pyrimidine derivative or its salt, as claimed in Claim 1, which 
comprises reacting a compound or its salt, the compound being represented by the formula (D); 



o QR 3 




(D) 



I 

R' 

wherein Q is -<CH 2 )m- (m denotes 0 or an integer of 1 to 2). -O-. -S(0)p- (p denotes 0 or an integer of 
1 to 2) or -NH-; 

R 1 is hydrogen atom, an optionally substituted Ci-& alkyl group, an optionally substituted aryl 
group or an optionally substituted aralkyl group; 
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R 3 is an optionally substituted cyclic hydrocarbon group or an optionally substituted heterocyclic 
group; 

R* is hydrogen atom, an optionally substituted Ci-s alkyl group, an optionally substituted aryl 
group, an optionally substituted aralkyl group, cyano group, -COOR 6 (R 6 is hydrogen atom, an 
5 optionally substituted C- - 6 alkyl group, an optionally substituted cyclic hydrocarbon group or an 

optionally substituted aralkyl group) or -CONR 7 R 8 (R 7 and R 8 independently are hydrogen atom, an 
optionally substituted C-s alkyl group, an optionally substituted cyclic hydrocarbon group or an 
optionally substituted aralkyl group); 

R s is hydrogen atom, an optionally substituted Ci -t, alkyl group, an optionally substituted aryl 
70 group, an optionally substituted aralkyl group, - X'R 9 (X 1 is -O-, -NR'°- or -S-, R 5 and R'° 

independently are hydrogen atom, an optionally substituted Ci -e alkyl group, an optionally substituted 
aryl group or an optionally substituted aralkyl group); 

with a halogenatod alkylcarboxylate derivative represented by the formula X(CH 2 ) n COOR 2 , 
wherein X is halogen atom, n denotes 0 or an integer of 1 to 3. R 2 is hydrogen atom, an optionally 
is substituted Ci - 6 alkyl group, an optionally substituted aryl group or an optionally substituted aralkyl 

group. 

33. A process for producing a pyrido[2.3-d]pyrimidine derivative or its salt, as claimed in Claim 1 , wherein 
QR 3 is 2-(4-qinolonyl) group and R* is carboxyl group, which comprises oxidation of a compound or its 
20 salt, the compound being represented by the formula (E); 



25 

R 2 OOC(CH 2 ) 

30 




wherein n denotes 0 or an integer of 1 to 3; 

35 R 1 and R 2 independently are hydrogen atom, an optionally substituted Ci-e alkyl group, an 

optionally substituted aryl group or an optionally substituted aralkyl group; 

R 6 is hydrogen atom, an optionally substituted Ci-& alkyl group, an optionally substituted aryl 
group, an optionally substituted aralkyl group. - X'R 9 (X 1 is -0-, -NR 10 - or -S-, R 9 and R 10 indepen- 
dently are hydrogen atom, an optionally substituted Ci-6 alkyl group, an optionally substituted aryl 

40 group or an optionally substituted aralkyl group). 

34. A process for producing a pyrido[2,3-d]pyrimidine derivative or its salt, as claimed in Claim 1, which 
comprises reacting a compound or its salt, the compound being represented by the formula (F); 



45 



50 



H 



<k.A ju« (f) 



55 wherein Q is -{CH 2 )m- (m denotes 0 or an integer of 1 to 2). -O-, -S(0)p- (p denotes 0 or an integer of 

1 to 2) or -NH-; 

n denotes 0 or an integer of 1 to 3; 

R 7 is hydrogen atom, an optionally substituted Ci -s alkyl group, an optionally substituted aryl 
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group or an optionally substituted aralkyl group; 

R 3 is an optionally substituted cyclic hydrocarbon group or an optionally substituted heterocyclic 
group; 

R* is hydrogen atom, an optionally substituted Ci-6 alkyl group, an optionally substituted aryl 
group or an optionally substituted aralkyl group, cyano group, -COOR 6 (R 6 is hydrogen atom' an 
optionally substituted Ci-e alkyl group, an optionally substituted cyclic hydrocarbon group or ah 
optionally substituted aralkyl group) or -CONR 7 R 8 (R 7 and R 8 independently are hydrogen atom, an 
optionally substituted Ci-e alkyl group, an optionally substituted cyclic hydrocarbon group or an 
optionally substituted aralkyl group); 

R s is hydrogen atom, an optionally substituted Ci- b alkyl group, an optionally substituted aryl 
group, an optionally substituted aralkyl group, - X 1 R 2 (X 1 is -0-, -NH 10 - or -S-, 

R 9 and R 10 independently are hydrogen atom, an optionally substituted Ci -& alkyl group, an optionally 
substituted aryl group or an optionally substituted aralkyl group); 

with a halogenated alkyl derivative, a halogenated aryl derivative or a halogenated aralkyl derivative 
represented by the formula R'X 2 , wherein X 2 is halogen atom, R 1 is hydrogen atom, an optionally 
substituted Ci- 6 alkyl group, an optionally substituted aryl group or an optionally substituted aralkyl 
group. 

35. A process for producing a pyrido[2,3-d]pyrimidine derivative or its salt, as claimed in Claim 1 , wherein 
R* is COOR 6 (R 6 is an optionally substituted Ci- 6 alkyl group, an optionally substituted cyclic 
hydrocabon group or an optionally substituted aralkyl group), which comprises reacting a compound or 
its salt, the compound being represented by the formula (G); 



R*OOC(CH 2 )n . N C 00H ^ 



R 1 



wherein Q is -<CH 2 )m- <m denotes 0 or an integer of 1 to 2), -0-. -S(0)p- (p denotes 0 or an integer of 
1 to 2) or -NH-; 

n denotes 0 or an integer of 1 to 3; 

R 1 and R 2 independently are hydrogen atom, an optionally substituted Ci-& alkyl group, an 
optionally substituted aryl group or an optionally substituted aralkyl group; 

R 3 is an optionally substituted cyclic hydrocarbon group or an optionally substituted heterocyclic 
group; 

R 6 is hydrogen atom, an optionally substituted Ci- 6 alykl group, an optionally substituted aryl 
group, an optionally substituted aralkyl group. - X'H- (X 1 is -0-. -NR 10 - or -S-, 

R' and R 10 independently are hydrogen atom, an optionally substituted Ci -s alkyl group, an optionally 
substituted aryl group or an optionally substituted aralkyl group); 

with a halogenated alkyl derivative, a halogenated ciclic hydrocarbon derivative or a halogenated 
aralkyl derivative represented by the formula R 6 X 2 , wherein X 2 is halogen atom, R° is of the same 
meaning as defined above. 

36. A process tor producing a pyrtdo[2,3-d]pyrimidine derivative or its salt, as claimed in Claim 1. wherein 
QR3 is 2-(4-qinolonyl) group and R 4 is -COOR 6 or -CONR 7 R 8 (R 6 , R 7 and R 8 independently are 
hydrogen atom, an optionally substituted Ct-s alkyl group, an optionally substituted cyclic hydrocarbon 
group or an optionally substituted aralkyl group), which comprises reacting a compound or its salt, the 
compound being represented by the formula (H); 
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wherein n denotes 0 or an integer of 1 to 3; 

R 1 and R 2 independently are hydrogen atom, an optionally substituted Ci-e alkyl group, an 

*5 optionally substituted aryl group or an optionally substituted aralkyl group; 

R 5 is hydrogen atom, an optionally substituted Ci -e alkyl group, an optionally substituted aryl 
group, an optionally substituted aralkyl group, - X*R 9 (X 1 is -O-. -NR 10 - or -S-, R 8 and R 10 indepen- 
dently are hydrogen atom, an optionally substituted Ci-& alkyl group, an optionally substituted aryl 
group or an optionally substituted aralkyl group); 

so with a nucleophilic reagent capable of incorporating thereinto a substituent represented by -OR 6 or 

-NR 7 R 8 (R 6 , R 7 and R 8 independently are hydrogen atom, an optionally substituted Ci-s alkyl group, 
an optionally substituted cyclic hydrocarbon group or an optionally substituted aralkyl group ) . 

37. A process for producing a pyrido(2,3-d]pyrimidine derivative or its salt, as claimed in Claim 1 , wherein 
25 R 2 is hydrogen atom, which comprises hydrolyzing a compound or its salt, the compound being 

represented by the formula (A); 



30 



O QR 3 

R 2 OOC(CH 2 )n^X^^R* 



1 II 1 ( A ) 

O^N N R 5 
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wherein n, Q, R\ R 2 , R 3 . R 4 , and R 5 are of the same meaning as defined above, excepting the case 
where R 2 is hydrogen atom ). 

40 

38. A pharmaceutical composition useful as an endothelin receptor antagonist comprising, as the effective 
component, at least one compound selected from pyrido[2,3-d]pyrimidine derivative represented by the 
formula (A) as claimed in claim 1 or a pharmaceutical^ acceptable salt thereof. 

45 39. A pharmaceutical composition useful as an endothelin receptor antagonist as claimed in claim 38. 
wherein the endothelin receptor antagonist is used as a therapeutic agent of acute renal insufficiency 
and/or myocardial infarction. 

40. A pharmaceutical composition useful as an endothelin receptor antagonist as claimed in claim 38, 
so wherein the endothelin receptor antagonist is used as a therapeutic agent of hipertension, cerebral 

infarction, angina pectoris, arterial sclerosis, hepatopathy, pulmonary hypertention, bronchial asthma, 
organohypofunction occuring during operation or transplantation of organs. 

41. A method for the treatment for a patient suffering from renal insufficiency, myocardial infarction, 
&5 hipertension, cerebral infarction, angina pectoris, arterial sclerosis, hepatopathy, pulmonary hyperten- 
tion, bronchial asthma, organohypofunction occuring during operation or transplantation of organs 
which comprises administering to said patient an effective daily dosage of between 0.1-500 mg for 
adult per day, the pyrido[2,3-d]pyrimidine derivative represented by the formula (A) as claimed in claim 
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1 or a pharmaceuticatly acceptable salt thereof, in the form of a pharmaceutical composition containing 
said compound as the effective component. 

42. Use of the pyrido[2,3-d]pyrimidine derivative represented by the formula (A) as claimed in claim 1 or a 
5 pharmaceutical^ acceptable salt thereof, for preparing an endothelin receptor antagonist. 
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